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1.0  INTRODUCTION 


AN  OVERVIEW  OF  THE  REPORT 

This  report  presents  a  description  and  analysis  of  the  impacts 
associated  with  a  1981  fare  increase  on  the  rapid  transit  and  bus 
lines  operated  by  the  Massachusetts  Bay  Transportation  Authority 
(MBTA) .     Both  the  environmental  and  socioeconomic  impacts  are 
presented  in  this  report. 

Section  1  is  a  summary  of  the  report.     It  includes  the  background 
financial  conditions  which  required  that  action  be  taken,  the 
alternatives  examined,   the  anticipated  environmental  and 
socioeconomic  impact  of  the  chosen  alternative   (a  fare  increase), 
and  information  on  ridership  levels  as  forecast  and  as  found 
through  the  1981  Fare-Mix  Sampling  Program. 

Section  2  of  this  report  describes  the  existing  system  and  out- 
lines service  cuts  and  fare  changes.     Next,   this  section  presents 
a  historical  review  of  ridership  and  fare  levels  on  the  MBTA. 
Finally,   operating  costs  and  funding  sources  are  discussed. 

Section  3  presents  a  review  of  the  impacts  of  the  August  1981 
fare  increase  on  ridership.     These  changes  are  presented  in  terms 
of  an  elasticity  analysis. 

Section  4  provides  an  estimate  of  the  environmental  impacts  of 
the  recent  fare  increases.     The  air  quality  impacts  are  analyzed 
in  both  a  regional  and  a  localized  context.     Energy  impacts  are 
also  described. 

Alternative  fare  structures  are  presented  and  analyzed  in 
Section  5.     Included  in  the  review  are  such  strategies  as  peak 
period  pricing,   reduced  rates  for  transfers,  and  alternative  fare 
collection  techniques. 

Section  6  discusses  the  socioeconomic  impacts.     Where  possible, 
the  impacts  are  disaggregated  to  isolate  the  effects  on  specific 
target  groups;  the  impacts  are  quantified  where  appropriate. 
This  section  has  been  designed  to  fulfill  the  requirements  of  a 
Socioeconomic  Impact  Report  and  addresses  the  issues  outlined  in 
the  scope  of  work  provided  by  EOEA. 

Section  7  is  concerned  with  the  mitigating  measures  aimed  at 
reducing  the  adverse  impacts  of  fare  increases.     Changes  in  fare 
policy  and  collection,   service  and  its  quality,  management, 
planning,  and  efficiency  are  all  included.     For  each,  the  MBTA 
level  of  commitment  and  a  schedule  for  achievement  is  provided. 
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Section  8  examines  the  short-  and  long-term  outlooks  for  stabi- 
lized fare  and  service  levels  at  the  MBTA  and  provides 
suggestions  and  recommendations  for  action  should  future  fare 
changes  be  necessary. 


1 .1     SUMMARY  OF  THE  ENVIRONMENTAL  AND  SOCIOECONOMIC    IMPACT  REPORT 
OF  THE  M.B.T.A.    FARE  INCREASE 

This  report  presents  an  analysis  of  the  impacts  associated  with 
the  1981  fare  increase  on  the  rapid  transit  and  bus  lines 
operated  by  the  Massachusetts  Bay  Transportation  Authority 
(MBTA) .     Both  the  environmental  and  socioeconomic  impacts  are 
presented  in  this  report. 

1.1.1  Background 

The  study  was  required  as  part  of  an  agreement  between  the 
Executive  Office  of  Environmental  Affairs    (EOEA)   and  the  MBTA. 
EOEA  permitted  the  MBTA  to  increase  fares  on  August  1,  1981, 
prior  to  completion  of  environmental  review,  provided,  among 
other   items,   that  the  MBTA  complete  an  Environmental  Impact 
Report   (EIR) ,  a  Socioeconomic  Impact  Report   (SEIR) ,   and  a 
Management  Practices  Study.     This  report  fulfills  the  require- 
ments for  both  the  EIR  and  SEIR. 

The  scope  of  this  report  is  somewhat  unusual  in  that  ordinarily 
an  EIR  would  contain  predictive  information  on  environmental 
impact  in  advance  of  the  implementation  of  the  change.     Thus,  no 
data  on  the  results  of  the  action  usually  accompanies  the  EIR. 
In  this  case,   however,  much  of  the  analysis  occurred  concurrently 
with  both  the  fare  increase  and  the  subsequent  decrease  in  fare 
levels.     This  timing  has  allowed  for  some  of  the  new  ridership 
(post-increase)   estimates  and  associated  impacts  to  be  derived  as 
the  result  of  a  direct  fare  mix  sampling  study  conducted  in 
November  of  1981.     Environmental  data  provided  is  solely  from 
computer  simulation  modeling  efforts,  and  does  not  include  any 
sampling  or  data  collection  performed  after  the  increase 
commenced;   however,   the  results  of  the  1981  ridership  sample  were 
used  as  model  inputs.     The  study  was  conducted  by  the  Central 
Transportation  Planning  Staff   (OTPS)   at  the  request  of  the  MBTA. 

1.1.2  The  Policy  Framework  For  Managing  The  MBTA 

The  MBTA  is  a  transportation  operating  agency.     As  such,  its 
primary  concern  is  to  maximize  ridership  while  minimizing  rises 
in  costs.     The  following  goals,   stated  in  the  1978  Program  for 
Mass  Transportation  of  the  MBTA,   provide  the  MBTA  management  with 
both  overall  directional  goals  and  some  specific  objectives  which 
indicate  the  achievement  of  these  goals. 
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Management  Goals ; 

•  Increased  Riders.  To  attract  additional  riders  who  can  be 
served  at  reasonable  cost  in  relation  to  present  costs  per 
rider . 

•  Control  of  Overall  Financial  Burden.     To  bring  under  control 
the  overall  costs  of  supplying  public  transportation  and  to 
seek  an  equitable  distribution  of  the  resultant  financial 
burden  among  riders  and  public  revenue  sources. 

•  Improved  Quality  of  Service.     To  improve  the  quality  of 
service  offered,  where  this  is  possible  without  unreasonable 
increases  in  costs  per  rider. 

•  Unit  Costs  and  Productivity  Improvement,     To  reduce  the  cost 
of  supplying  a  desirable  level  of  public  transportation 
service  and  to  increase  the  level  of  service  provided  at  a 
given  expenditure  level. 


Improved  Safety  and  Security.     To  reduce  the  hazards  to  which 
riders  and  employees  are  exposed  in  connection  with  public 
transportation  service. 

Equitable  Fares  and  Service.     To  implement  a  fare  structure 
and  fare  level  which  are  equitable  in  terms  of  price  per  value 
received  and  to  apoly  uniform  criteria  for  the  establishment 
and  discontinuation  of  service. 


Social  Goals: 


The  MBTA  is  also  an  agency  of  government.     Consequently,   it  must 
serve  the  public  in  an  environment  shaped  by  society's  demands  as 
expressed  through  its  elected  officials.     It  should  be  responsive 
to  at  least  the  following  social  goals: 


•  Provision  for  Riders  with  Special  Needs.     To  provide  transpor- 
tation service  for  the  elderly  and  handicapped  persons,  par- 
ticularly those  who  do  not  have  ready  access  to  an  automobile. 

•  Environmental  Improvement  and  Fuel  Consumption.     To  reduce  air 
pollution,   noise  pollution,  other  forms  of  environmental 
degradation,  and  fuel  consumption  associated  with  supplying 
public  transportation  service. 

•  Equal  Opportunity/Affirmative  Action.     To  remedy  the  effects 
of  any  illegal  discriminatory  practices  in  the  MBTA,   to  elimi- 
nate such  practices,  and  to  take  positive  action  so  that  the 
MBTA  work  force  reflects  the  racial  and  sexual  composition  of 
the  population  where  the  jobs  exist. 
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•  Economic  Recovery,     To  contribute  to  the  reduction  of  the 
unemployment  rate  in  Massachusetts  and  stimulate  the  depressed 
economy  through  a  large  scale  capital  investment  program. 

•  Land  Use  and  Development.     To  contribute  to  and  facilitate  the 
process  of  land  use  planning  and  development  for  the  long 
term. 

Furthermore,  the  1978  PMT  directly  discusses  the  costs  which  some 
goals  may  entail: 

"It  is  important  to  recognize  that  achievement 
of  social  goals  may  impose  costs  on  the  MBTA 
which  are  in  excess  of  those  associated  with  a 
strictly  operating  efficiency  criterion. 
Investment  of  resources  for  social  purposes  pro- 
duces returns,  but  not  ones  as  easily  identified 
as  more  riders  or  lower  costs.     Therefore,  a 
dilemma  facing  the  MBTA  and  the  public  will  be 
how  to  share  more  equitably  the  burden  of  MBTA 
cost.     Within  the  MBTA ' s  control  is  the  ability 
to  achieve  greater  efficiency  in  both  operations 
and  construction,   in  order  to  stabilize  the 
relationship  between  fare  revenues  and  operating 
costs.     Yet  to  be  resolved  is  how  the  public 
will  choose  to  share  in  the  increasing  costs  of 
the  MBTA  as  a  means  for  achieving  social  goals." 

1.1.3     Transit  Finance 

The  MBTA  fare  increase  of  1981  was  implemented  in  a  changing 
financial  environment  for  mass  transportation.     The  implications 
of  financial  pressures  created  by  changing  public  policy  and 
their  impact  on  transit  fares  are  discussed  below. 

MBTA  Finance 

In  fulfilling  its  mandate  to  provide  mass  transportation  service, 
the  MBTA  incurs  costs  which  must  be  financed  through  a  number  of 
sources.     The  MBTA ' s  costs  are  reflected  in  an  annual  budget. 
The  budget  is,    in  turn,  developed  to  insure  that  total  costs  and 
the  amount  of  funds  available  for  the  MBTA  are  equal.  In 
achieving  this  equilibrium,   there  is  an  interplay  of  a  number  of 
variables.     On  the  cost  side,   increasing  fixed  costs  associated 
with  capital  investment,   inflation  and  its  impacts  on  the  price 
of  fuel,  materials  and  labor,  and  an  objective  to  provide  the 
maximum  amount  of  service  all  result  in  pressures  for  increased 
costs.     On  the  fundina  side,   the  overall  public  policy  objective 
of  minimizing  public  finance   (taxes)   has  created  pressure  to 
minimize  MBTA  funding  from  standard  revenue  sources. 
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Budqet 

Heightened  pressure  to  contain  costs  has  resulted  in  strict 
budgetary  limitations  in  recent  years.     One  outcome  of  these 
limitations  has  been  a  concerted  effort  to  reduce  costs  through 
more  efficient  utilization  of  resources  as  well  as  through  ser- 
vice reductions.     Some  costs,   however,   such  as  principle  and 
interest  on  long-term  bonds  are  "fixed"  and  cannot  be  reduced. 
Also,   the  price  of  supplies  is  generally  "fixed"  and  cannot  be 
reduced.     The  two  principal  methods  of  cost  reduction  which  have 
been  successful  are  more  efficient  utilization  of  resources  and 
service  reductions.     (Efforts  to  control  costs  are  addressed  in 
greater  detail  in  the  Management  Practices  Study.) 

Funding 

On  the  funding  side  of  the  equation,  the  MBTA  receives  support  at 
four  levels:     Federal,   state,   local  communities,  and  consumers. 

The  Federal  government  provides  funds  for  80%  to  85%  of  the  cost 
of  MBTA  capital  improvements   (these  Federally  reimbursed  costs 
are  not  reflected  in  the  MBTA's  annual  operating  budget).  The 
Federal  government  also  provides  financial  assistance  for  transit 
operations.     In  recent  years,   the  Federal  government  has  reduced 
the  amount  of  funding  available  for  operating  assistance  to  a 
current  value  of  only  7%  of  total  funding.     As  a  result, 
financial  assistance  from  the  state  has  become  the  greatest 
source  of  MBTA  funds  at  approximately  39%.     Cities  and  towns 
within  the  MBTA  district  also  contribute  to  the  MBTA's  financing 
through  a  series  of  assessment  formulae.     Communities  outside  the 
MBTA  district  fund  the  net  cost  of  service  which  they  receive. 
Proposition  2i  has,  however,   limited  the  amount  of  financing 
available  from  communities. 

Lastly,  consumers  are  a  significant  source  of  MBTA  income. 
Consumers  are  comprised  of  those  who  lease  property  from  or  pay 
for  advertising,  on  the  MBTA,  and  the  bulk  of  MBTA  consumers — the 
ridership.     It  is  this  final  group,   the  riders,  who  are  most 
directly  effected  by  the  many  actions  addressed  in  this  report. 

Fare  Revenue 

The  revenue  provided  by  the  transit  rider,  who  contributes  to 
MBTA  funding  through  the  fare  box,   is  of  primary  importance  in 
this  report. 

As  a  contribution  to  the  financing  of  the  MBTA's  total  operating 
expenses,   fare  revenues  declined  from  55.6%  in  1970  to  26.0%  in 
1980.     Additionally,  the  average  fare  per  passenger  as  adjusted 
for  inflation  had  declined  from  30.2  cents  to  16.7  cents.     In  the 
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same  decade,   the  actual  cost  of  gasoline,  a  major  component  of 
the  cost  of  transit's  competition,   the  automobile,  had  nearly 
quadrupled  while  transit  fares  had  increased  by  approximately 
one-third . 

With  Federal,   state  and  local  funding  sources  restricted  and  with 
further  cost  reductions  liable  to  produce  unacceptable  service 
levels,   the  MBTA  advanced  a  fare  increase  as  a  means  of 
increasing  the  funds  available  for  transit  operations. 

The  achievement  of  a  fare  revenue  goal  is  dependent  on  a  number 
of  variables.     Simplistically ,   the  pricing  schedule  and  number  of 
passenger  trips  will  dictate  the  amount  of  revenue  to  be  gained. 
The  number  of  passenger  trips,  however,   is  dependent  upon  a 
number  of  variables  in  addition  to  the  price  of  transit.  These 
variables  impact  transit  ridership  in  both  the  long  run  and 
short  run.     Among  the  more  significant  variables  are  population 
and  employment  levels  and  patterns.     The  extent  and  distribution 
of  people  and  jobs  are  major  determinants  of  total  trips  made  by 
people.     Declining  population  in  inner  city  areas  has  contributed 
to  declining  transit  ridership  in  recent  decades.     The  charac- 
teristics of  the  alternative  to  transit  also  affect  transit 
ridership.     In  the  long  run,   increased  auto  ownership  and  availa- 
bility has  provided  more  travelers  with  the  option  of  driving. 
Stable  gasoline  prices  and  more  fuel-efficient  automobiles  have 
reduced  the  cost  of  driving  in  recent  years,  making  driving  more 
attractive.     Parking  supply  and  pricing  conversely  affect  the 
option  of  using  the  automobile. 

All  of  these  variables,  which  are  beyond  the  control  of  the  tran- 
sit manager,  affect  the  level  of  transit  ridership  and,   in  turn, 
transit  revenue.     The  impact  of  these  variables  on  transit 
ridership  is  difficult  to  measure,  particularly  in  the  short  run, 
and  have  not  been  addressed  in  this  report. 

Two  major  ridership  variables  over  which  the  transit  operator  has 
some  control  are  service  and  price.     These  variables  are 
addressed  in  this  report.     Although  the  objective  of  this  report 
is  to  address  the  impact  of  the  1981  fare  increase,  there  have 
been  significant  changes  in  transit  service  during,  the  same 
period,  and  it  has  been  necessary  to  isolate  the  impacts  of  these 
changes  to  properly  account  for  the  impacts  of  the  fare  increase. 

Transit  fares  were  increased  in  1981  in  a  direct  attempt  to 
increase  fare  revenue  as  one  element  of  the  MBTA's  funding 
schedule  to  provide  sufficient  funds  to  finance  the  cost  of  the 
MBTA's  annual  budget.     This  report  assesses  the  impact  of  the 
fare  increase  with  respect  to  MBTA  goals  of  maximizing  transit 
ridership  and  improving  the  environment. 
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1.1.4     Alternatives  Examined 

The  study  scope  required  the  identification  and  analysis  of 
No-Action  and  Implementation-Action  alternatives  as  well  as 
several  alternative  actions  to  the  fare  increase  as  implemented. 

The  No-Action  alternative  presents  the  case  that  would  have 
occurred  had  a  fare  increase  not  been  implemented.     According  to 
the  MBTA,   two  possible  results  of  inaction  were:     a  reduction  of 
all  service  levels  shortly  after  August  1,   1981  or  the 
termination  of  all  service  for  approximately  the  months  of 
November  and  December.     Failure  to  implement  a  fare  increase  or 
reduce  service  would  result  in  an  estimated  1982  budget  shortfall 
of  $35  million  over  that  of  1981. 

The  Implemented-Action  alternative  is  composed  of  a  systemwide 
fare  increase  and  a  series  of  service  restorations   instituted  at 
the  start  of  the  Fall  schedule.     In  April  of  1981,   the  MBTA 
reduced  service  in  an  effort  to  alleviate  financial  problems. 
With  the  goal  of  meeting  a  1981  budget,   the  MBTA  Board  of 
Directors  adopted  a  revised  schedule  with  service  changes  aimed 
at  reducing  total  manpower  requirements  by  20%   (or  approximately 
300  surface  operators).     This  set  of  service  reductions,  con- 
centrating on  the  high  cost  and  low  ridership  MBTA-run  and 
MBTA-subsidi zed  transit  services,  was  initiated  during  the  first 
quarter  of  1981. 

A  variety  of  actions  were  proposed  for  examination  and  included 
strategies  such  as  alternative  fare  structures,   alternative  fare 
payment  methods,  alternative  fare  collection  systems,  legislative 
programs  and  alternative  funding  sources.     The  bulk  of  the  alter- 
native actions  presented  are  directed  toward  increasing  revenue 
or  ridership  associated  with  specific  groups  of  users  (i.e., 
commuters,  elderly,  etc.).     The  actions  identified  are  as 
follows : 

•  Peak  period  pricing  is  simply  the  policy  of  maintaining  lower 
transit  fares  during  off-peak  hours.     The  primary  goal  of  this 
policy  is  to  increase  ridership  during  the  hours  that  excess 
capacity  exists.     The  greatest  drawback  of  this  policy  is  that 
a  decrease  in  off-peak  fares  leads  to  a  decrease  in  fare 
revenue.     The  impact  of  this  policy  on  ridership  has  varied 
widely  from  city  to  city,  with  Boston  showing  little  or  no 
gain  in  revenue. 

•  Off-peak  fares  for  the  elderly  have  been  in  effect  on  the  MBTA 
since  August  1981.     Senior  citizens  are  allowed  to  ride  free 
between  9:30  AM  and  4:00  PM.     This  program  had  increased 
elderly  ridership  by  an  estimated  27,000  passengers  per  day  at 
a  cost  of  $5,000  in  lost  revenue.     (This  was  ended  in  December 
of  1982  when  an  all-day  ten  cent  fare  was  instituted  by 
legislative  action.) 
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•  Peak  period  surcharge  involves  charging  a  premium  for  peak 
period  trips  to  compensate  for  the  additional  cost  of 
transporting  passengers  during  this  period.     This  policy  would 
take  advantage  of  the  low  fare  elasticities  exhibited  by 
commuters . 

•  Reduced  fares  for  special  groups  can  be  justified  in  several 
ways.     They  can  be  made  available  to  groups  that  are  con- 
sidered less  capable  of  paying,   such  as  people  of  low  income 
and  the  elderly.     In  1979,   it  was  estimated  that  23.8%  of  MBTA 
passengers  had  household  incomes  under  $8,000.     They  may  be 
provided  to  increase  the  attractiveness  of  transit  to  specific 
groups  such  as  the  handicapped.     In  addition,   lower  fares  are 
often  used  to  encourage  trips  that  are  deemed  to  be  "in  the 
public  good"  such  as  school  trips.     These  actions  generally 
stimulate  ridership  among  the  targeted  group(s)   at  the  cost  of 
decreased  fare  revenue. 

•  Reduced  fares  for  transfers  is  suggested  as  an  equity  measure 
to  offset  the  relatively  high  price  of  short  transit  trips 
requiring  one  or  more  transfers.     Transfer  fares  may  range 
anywhere  from  free  to  full  fare.     Some  transit  facilities 
discount  all  transfers  between  vehicles  while  others  limit  it 
to  specific  combinations   (e.g.,   express  bus-rail).     Such  a 
plan  by  necessity  implies  a  gain  in  ridership  coupled  with  a 
loss  in  revenue.     Additionally,  utilization  of  paper  transfers 
has  historically  been  difficult  to  control,  subject  to  abuse, 
and  an  added  administrative  burden. 

•  Lower  fares  for  downtown  travel  have  been  adopted  by  many 
cities  as  part  of  their  downtown  revitali zation  plans.  Low 
fares  on  downtown  loops  may  reflect  a  low  cost  due  to  limited 
route  length,  high  density  of  use,  or  the  lower  incremental 
value  of  intra-downtown  trips  to  the  individual  user.     In  some 
cities,  downtown  merchants  contribute  to  the  financing  of  the 
system.     The  negative  impact  of  such  a  system  is  the  loss  of 
revenue  from  those  riders  already  making  trips  within  the 
Central  Business  District. 

In  addition  to  the  above  alternatives,  several  alternative  pay- 
ment systems  have  been  considered.     They  are  as  follows: 

•  Electronic  fare  collection  systems  can  be  used  to  set  fares  by 
time  of  day  or  distance  between  stations.     Tickets  purchased 
at  vending  machines  or  outside  agents  are  required  to  enter 
and  exit  the  system.     Problems  associated  with  this  system 
include  equipment  failure  and  the  difficulty  of  implementation 
for  on-vehicle  payment   ( LRV  and  buses). 

•  The  bulk  sale  of  tokens  at  a  discount  allows  for  effective 
transit  marketing  and  reduced  coin  handling  costs. 
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To  date,   this  method  had  not  been  implemented  due  to  significant 
problems  with  the  administration  of  the  sales  of  bulk  tokens . 

•     Self-service  fare  collection  holds  each  passenger  responsible 
for  determining  and  paying  his  own  fare.     Benefits  include 
increased  productivity,   the  opportunity  to  introduce  a 
diversified  fare  structure,   lower  fare  collection  costs,  and 
improved  passenger  statistics.     Problems  surrounding  the 
implementation  of  this  policy  include  the  high  capital  cost  of 
ticket  vending  and  verification  machines,  machine  malfunction 
and  vandalism,   and  enforcement. 

1.1.5     Ridership  Levels  and  Elasticity  Analysis 

Service  reductions  and  fare  increases  have  had  a  negative  effect 
on  MBTA  ridership  levels.     The  rider's  response  to  these  changes, 
quantified  in  terms  of  elasticities,  depends  on  several  factors 
including:     the  proportional  change  in  the  fare  or  service 
levels;   trip  characteristics  such  as  sub-mode  used   (bus  or  rapid 
transit);  time  of  travel  or  trip  purpose;   the  socioeconomic 
characteristics  of  the  rider  such  as  age  or  income;  and  the  cost 
characteristics  of  alternative  modes. 

In  order  to  summarize  the  general  effects  of  a  fare  increase,  a 
review  of  the  effect  of  fare  increases  in  other  cities  was 
carried  out.     This  review  reaffirms  the  conclusions  of  Curtin 
(1968)   that  the  ridership  response  to  fare  increase  is  somewhat 
inelastic,   i.e.   ridership  change  is  proportionally  smaller  than 
the  fare  change. 

A  comparison  of  MBTA  ridership  levels  before  and  after  the  fare 
increase  indicates  that  approximately  90,200  fewer  trips  were 
made  on  an  average  weekday  in  November  1981  after  implementation 
of  the  fare  increase  than  in  November  1980.     This  figure  repre- 
sents about  15.0  percent  of  the  MBTA ' s  total  average  weekday 
trips . 

These  trips  may  be  further  broken  down  according  to  the  reason 
for  the  decline: 

-56,700  fewer  trips   (9.4%)   -  directly  due  to  the  fare 

increase  of  August  1981 

-32,000  fewer  trips   (5.3%)   -  due  to  service  cuts 

-  1,500  fewer  trips   (0.2%)   -  due  to  bus  replacement  on 

the  Mattapan  High  Speed 
Trolley  Line 

The  most  significant  changes  in  the  types  of  riders,  were  the 
increase  in  the  number  of  elderly  riders  mainly  due  to  f.'^e  off- 
peak  fare;   the  increase  in  the  number  of  pass  users;  and  the 
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decrease  in  the  number  of  riders  who  pay  the  full  adult  cash 
fare.     The  smallest  impact  was  on  riders  who  use  only  rapid 
transit.     The  greatest  loss  was  in  the  number  of  trips  made  using 
both  rapid  transit  and  bus  for  a  single  trip. 

Bus  and  rapid  transit  elasticities  were  calculated  from  the 
change  in  ridership  and  fare  levels  before  and  after  the  fare 
increase.     After  adjustments  were  made  to  isolate  the  effects  of 
the  service  reduction  from  the  effects  of  the  fare  increase,  the 
fare  elasticities  were  compared  with  past  experience  in  Boston 
and  other  cities.     While  bus  elasticities  seem  to  be  in 
agreement,   those  for  rapid  transit  were  significantly  higher  than 
anticipated.     This  implies  that  other  forces  such  as  a  decrease 
in  service  reliability  and  the  composite  effect  of  the  1980  and 
1981  fare  increases  might  have  been  acting  to  discourage 
ridership . 

Elasticities  can  be  a  valuable  tool  in  projecting  the  impact  of 
service  or  fare  changes  on  ridership  levels,  given  that  all  the 
other  variables  affecting  ridership  remain  unchanged  when  the 
fare  change  occurs. 

1.1.6     Environmental  Impacts 

The  most  significant  environmental  impacts  that  would  tend  to 
result  from  a  fare  increase  relate  to  changes  in  air  quality  and 
energy  consumption.     As  the  cost  of  public  transportation 
increases  and  travelers  turn  from  transit,   they  must  either  take 
some  other  mode  of  transportation  for  that  trip  or  not  make  the 
trip.     If  passengers  switch  to  either  private  automobiles  or 
taxis,   the  total  number  of  vehicle  miles  traveled   (VMT)   as  well 
as  highway  congestion  will  increase,   causing  emissions  and 
energy  consumption  to  rise. 

The  magnitude  of  air  quality  impacts  was  estimated  using  an 
analysis  method  that  considered  three  types  of  changes: 

1.  the  change  in  total  regional  VMT 

2.  the  change  in  congestion   (queue  length)  on  major 
Boston  radial  highways 

3.  the  change  in  traffic  volumes  at  selected  inter- 
sections designated  as  CO  (carbon  monoxide)  Hot 
Spots 

The  combined  ridership  loss  due  to  the  fare  increases  of  July  1, 
1980  and  August  1,   1981  was  used  in  this  analysis  to  estimate  the 
number  of  passengers  diverted  from  transit  to  private  automobiles 
or  taxis. 
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Additional  regional  VMT  was  estimated  based  on  the  number  of 
diverted  trips,  choice  of  alternative  transportation  mode,  trip 
lengths,  and  the  number  of  passengers  per  vehicle.     An  increase 
of  230,000  daily  VMT  was  estimated,  which  represents  a  0.5 
percent  growth  in  the  regional  total. 

The  air  quality  impacts  associated  with  the  VMT  changes  were 
calculated  using  EPA  emission  factors  from  their  M0BILE2  program. 
The  estimated  rates  of  increase  in  regional  emissions  are  as 
follows : 

Non  methane  HC      -  191.3  tons/year 

Exhaust  CO  -       2,929.2  tons/year 

Exhaust  NOx  -  242.6  tons/year 

Lead  -  4.7  tons/year 

The  air  quality  impacts  of  additional  highway  congestion 
resulting  from  diverted  trips  was  then  estimated.     This  analysis 
uses  an  expressway  queuing  model,  developed  by  CTPS ,  that  pre- 
dicts delays  based  on  daily  traffic  volumes  relative  to  highway 
capacities  at  bottleneck  points.     The  additional  automobile  trips 
to  and  from  Boston  were  proportionally  allocated  to  radial  high- 
ways to  produce  predicted  traffic  volumes.     The  predicted 
increase  in  auto  emissions  was  estimated  using  the  EPA's  M0BILE2 
automobile  emissions  factors  and  queue  speeds.  Congestion 
conditions  were  found  to  lead  to  a  greater  increase  in  CO  and  HC 
emissions  than  would  be  anticipated  based  VMT  changes  alone, 
since  CO  and  HC  pollutant  emission  levels  increase  as  vehicle 
speeds  decrease. 

The  State  Implementation  Plan  outlines  the  steps  that  the  state 
will  take  over  the  next  five  years  to  attain  Federal  air  quality 
standards.     The  increase  in  emissions  resulting  from  the  fare 
increase  is  estimated  to  be  less  than  one-half  of  one  percent  of 
the  reduction  needed  by  the  transportation  sector  to  attain  the 
standards .     Presently,   it  is  estimated  that  the  state  will  attain 
these  standards  and  provide  an  additional  cushion  to  accommodate 
growth.     Increased  vehicle  emissions  resulting  from  the  fare 
increase  can  be  accommodated  by  this  cushion;  however,   it  will 
reduce  the  total  growth  potential  allowable  within  the  region. 

An  analysis  of  the  change  in  CO  concentration  at  intersections 
designated  by  the  Massachusetts  Department  of  Environmental 
Quality  Engineering   (DEQE)   as  CO  Hot  Spots  was  undertaken  as  part 
of  this  study.     A  CO  Hot  Spot  is  an  intersection  identified  as 
having  high  concentrations  of  CO.     The  CO  Hot  Spot  Analysis 
technique  used  was  the  EPA's  Volume  9  method  as  modified  by  DEQE. 
(This  technique  considers  traffic  characteristics  such  as 
volumes,   intersection  configurations,   signal  timing  and  speeds  as 
well  as  meteorological  conditions  such  as  wind  speed,  wind 
direction  and  dispersion  rates.)     None  of  the  intersections  were 
found  to  exceed  the  1-hour  standard.     However,  prior  to  the  fare 
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increase^   the  8-hour  standard  was  exceeded  at  two  of  the  iden- 
tified intersections.     It  is  estimated  that  as  a  result  of  the 
fare  increase^  CO  concentrations  will  increase  at  one  of  these 
intersections  and  that  a  third  intersection  will  exceed  the 
8-hour  standard. 

Energy  consumption  impacts  relating  to  the  diversion  of  riders 
from  transit  to  private  automobiles  occur  on  two  levels. 
Initially,   it  is  estimated  that  motor  fuel  consumption  would 
increase  by  4.6  million  gallons/year  due  to  additional  VMT. 
Secondly,   the  anticipated  increase  in  traffic  congestion  would 
cause  an  increase  in  fuel  consumption  of  689,000  gallons  per 
year.     The  total  additional  fuel  consumption  of  5.4  million 
gallons  per  year  represents  one  quarter  of  one  percent  of  the 
annual  motor  fuel  consumption  in  the  state. 

The  overall  energy  efficiency  of  the  MBTA  itself,  has  been  found 
to  be  increasing  over  the  past  few  years.     Energy  efficiency 
measured  in  miles/gallon-equivalent  has  increased  by  approxi- 
mately 20%  while  total  consumption  has  been  reduced  by  roughly  23%. 

1.1.7     Socioeconomic  Impacts 

A  basic  goal  of  a  public  transportation  agency  is  to  promote 
social  and  economic  equity  by  providing  mobility  and  equality  of 
access  to  employment,   health  care,   educational,  cultural  and 
shopping  opportunities.     The  degree  to  which  it  meets  this  goal 
is  largely  determined  by  its  fare  and  service  levels.  This 
section  summarizes  the  impact  of  recent  fare  increases  on  the 
MBTA ' s  ability  to  meet  the  needs  of  various  groups  of  users. 

As  expected,   the  recent  fare  increases  affected  low-income  riders 
to  a  greater  extent  than  those  with  higher  incomes.     Depending  on 
the  mode  used,  an  individual  from  a  low-income  household  could 
spend  between  3  and  7  percent  of  his  household  income  on  public 
transportation .     This  compares  with  between  1  and  2  percent  for  a 
person  from  an  average  income  household.     However,   fewer  low- 
income  riders  were  lost,  as  compared  with  other  groups,  since 
they  tend  to  have  fewer  alternative  means  of  travel.     As  a 
result,  they  comprised  a  larger  proportion  of  daily  ridership. 

A  greater  proportion  of  trips  by  low-income  riders  occur  on  buses 
and  trolleys,  as  opposed  to  rapid  transit.     This  would  seem  to 
explain  the  low  fare  elasticities  exhibited  by  bus  and  trolley 
ridership  relative  to  that  of  rapid  transit. 

Since  1979,   trips  made  by  children   (5-11  years)   and  students  have 
dropped  by  approximately  28  percent.     During  this  period,  non- 
school-related  trips  have  experienced  a  proportionally  greater 
decrease  in  ridership  than  school-related  trips.     This  may  be  due 
to  the  fact  that  the  MBTA  presently  allows  children  with  badges 
to  pay  half  fare  for  school  trips.     This  subsidy  of  school  trips 
presently  costs  the  MBTA  $2.8  million  per  year.     In  addition. 
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communities  such  as  Boston  subsidize  students  who  ride  the  MBTA 
by  buying  tokens  and  passes  and  distributing  them  to  qualified 
students . 

The  Urban  Mass  Transportation  Administration   (UMTA)   requires  that 
transportation  authorities  receiving  UMTA  financial  assistance 
make  their  facililties  available  to  the  elderly  for  no  more  than 
half  the  full  fare  during  off-peak  time  periods.     The  MBTA  pre- 
sently provides  free  access  for  the  elderly  and  handicapped 
between  9:30  AM  and  4:00  PM,  Monday  through  Friday.     This  program 
has  been  credited  with  mitigating  some  of  the  adverse  effects  on 
ridership  of  the  fare  increases.     Since  the  institution  of  free 
fares,  elderly  and  handicapped  ridership  has  increased  by 
approximately  13,000  riders  per  average  weekday.     The  cost  of 
this  program  to  the  MBTA  is  approximately  $5.0  million  more  per 
year  than  if  half-fares  were  charged  at  all  times,   assuming  no 
ridership  loss.     (In  December  of  1982,   this  free  fare  for  the 
elderly  was  ended  and  a  ten  cent  all-day  fare  was  instituted.) 

Discretionary  trips  are  generally  more  sensitive  to  changes  in 
fare  and  service  levels  than  are  work  or  school  trips.  The 
discretionary  rider  has  more  of  an  opportunity  to  change  the 
destination  or  mode  of  his  trip.     Fare  and  service  changes 
between  1979  and  1981  have  caused  the  number  of  discretionary 
trips  to  decline  daily  by  33,700  trips  or  approximately  one- 
third.     During  this  period,   the  number  of  daily  shopping  trips 
decreased  by  16,700.     Losses  in  sales  for  the  entire  period,  as 
estimated  by  downtown  merchants,   totaled  approximately 
$6  million.     These  sales  are  assumed  to  be  shifted  from  the  core 
to  suburban  shopping  centers  which  are  accessed  by  automobile. 

This  analysis  has  also  developed  a  series  of  elasticities  which 
were  disaggregated  by  mode,   time  of  day,  user  income  level  and 
trip  purpose  (specific  to  the  MBTA).     These  could  be  used  in  the 
future  to  project  the  relative  impacts  of  fare  policy  changes  on 
various  socioeconomic  groups.     In  this  manner,   the  MBTA  might 
more  closely  gauge  the  revenue  and  ridership  impacts  of  new  fare 
policies , 


1.2     MITIGATING  MEASURES 

The  MBTA  has  implemented  and  is  investigating  measures  which 
would  lessen  the  adverse  impacts  of  the  fare  increases  and  ser- 
vice reductions  on  the  environment  by  encouraging  mass  transit 
usage.     These  measures  support  the  MBTA  policy  of  increasing 
riders  while  working  to  balance  the  overall  financial  burden 
among  riders  and  public  revenue  sources. 
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Many  of  the  mitigating  measures  suggested  have  a  secondary  impact 
on  services  and  operations  which,   in  turn,   effect  the  ability  of 
the  MBTA  to  control  costs  and  increase  ridership. 

A  summary  of  mitigating  measures  identified  in  the  conduct  of 
this  study  and  in  the  Management  Practices  Report  is  presented  in 
Table  1-1.     The  summary  presents  a  reference  to  the  report  text, 
a  brief  description  of  the  measure  and  its  status. 
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1.3     FINDINGS  AND  RECOMMENDATIONS 


Transit  fares  were  increased  in  1981  to  increase  the  fare-revenue 
element  of  the  MBTA ' s  funding  schedule  for  providing  sufficient 
funds  to  cover  the  cost  of  the  MBTA ' s  annual  budget.     This  report 
assesses  the  impact  of  the  fare  increase  with  respect  to  goals  of 
maximizing  transit  ridership  and  improving  the  environment. 


1.3.1  FINDINGS 


In  the  course  of  preparing  the  Environmental  and  Socioeconomic 
Impact  Report,  a  number  of  findings  have  been  made.  These 
findings   include  both  impacts  of  the  fare  increase  and  oppor- 
tunities identified  in  various  areas  of  MBTA  operations,  service 
provision,  or  management  to  provide  mitigating  measures  to  such 
impacts . 

1.3.1.1  Impacts 

The  primary  objective  of  the  MBTA  fare  increase  was  to  raise 
sufficient  funds  through  user  charges  to  retain  adequate  service 
levels  and  to  be  in  compliance  with  the  expressed  goal  of 
reducing  public  sector  reliance  on  local  taxes.     The  objective 
was  to  accomplish  this  with  a  minimum  of  adverse  impact  on 
environmental  quality,  energy  consumption,  and  social  equity. 
The  primary  indicators  that  were  chosen  as  a  measure  of  whether 
the  objectives  of  the  fare  increase  were  being  realized  were 
actual  levels  of  revenue  and  ridership  compared  with  predicted 
levels . 

Measurements  and  analysis  of  the  impacts  of  the  1981  fare 
increase  have  occurred  concurrently  with  both  the  fare  increase 
and  the  subsequent  decrease  in  fare  levels.     This  timing  has 
allowed  for  some  of  the  new  ridership   (post-increase)  estimates 
to  be  derived  as  the  result  of  a  direct  fare  mix  sampling  study 
conducted  in  November,  1981. 


It  should  be  noted  that  this  app 
ordinarily  an  Environmental  Impa 
predictive  information  on  riders 
advance  of  the  implementation  of 
data  on  ridership  change  usually 

Environmental  data  provided  is  s 
does  not  include  any  sampling  or 
the  fare  increase  was  instituted 


roach  is  somewhat  unusual  in  that 
ct  Report   (EIR)  would  contain 
hip  and  environmental  quality  in 

the  program.     Thus,  no  actual 

accompanies  the  EIR. 

olely  from  modeling  efforts  and 
data  collection  performed  after 


Impacts  of  the  1981  fare  increase  are  described  in  detail  in  the 
body  of  the  report.     Some  of  the  more  notable  impacts  have  been 
grouped  into  four  categories  —  revenue,   ridership,  environment  and 
energy — and  are  described  below. 
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A.  Revenue 

Before  the  fare  increase  was  instituted,   a  package  of  fare 
and  zonal  changes  had  been  proposed  and  was  calculated  to 
have  a  potential  of   increasing  revenue  by  $24.4  million. 
This  fare  change  package  was  never  implemented  and  was 
altered  to  mitigate  the  impacts  on  special  groups  which 
would  have  been  adversely  affected  by  uniform  fare  change. 
The  package  differed  from  the  implemented  fare  increase  in 
that  it  had  a  different  timing  for  pass  price  increases, 
different  rapid  rail  fare  zones,   fares  for  the  elderly  and 
other  changes  from  the  implemented  fare  increase.  As 
instituted,   the  1981  fare  increase  was  anticipated  to  pro- 
duce $17  million  in  increased  revenue  in  1981. 

•  The  1981  revenue  generated  from  the  fare  increase,  as 
adjusted  for  service-related  impacts,   has  been  esti- 
mated at  approximately  $13.6  million. 

•  The  1981  revenue  generated  from  the  fare  increase,  as 
adjusted  for  service-related  impacts,   has  been  esti- 
mated at  $13.6  million   ($9.5  million  net  increase  in 
revenue  plus  $4.1  million  in  service-related  revenue 
losses ) . 

•  The  principal  reason  for  the  difference  between  the 
actual  and  projected  revenue  increases  was  limitations 
in  the  MBTA ' s  revenue/r idership  data  base  and 
associated  errors  in  estimation. 

•  Revenue  lost  to  the  MBTA  as  a  result  of  reduced  fare 
programs  for  children,  students,  elderly  and  the 
handicapped  is  an  estimated  $15.2  million  per  year,  or 
19%  of  annual  fare  revenue. 

B .  Ridership 

•  A  comparison  of  November,  1980  to  November,  1981 
ridership  levels  indicates  that  approximately  90,000 
fewer  trips  were  made  on  an  average  weekday.  This 
translates  into  a  loss  of  roughly  15.0  percent  of  the 
average  weekday  trips  made  on  the  MBTA.     Of  the  90,000 
trips,   it  is  estimated  that  approximately  57,000  fewer 
trips   (9.4  percent)  were  made  because  of  the  fare 
increase  of  August,   1981.     Service  cuts  accounted  for 
an  estimated  loss  of  32,000  trips   (5.3  percent)   on  an 
average  weekday. 

•  There  was  an  estimated  increase 
(16,600)    in  daily  transit  trips 


of  35.8  percent 
by  the  elderly. 


-24- 


•  Also,   there  was  a  ridership  decline  in  the  student  and 
children  category  of  an  estimated  24.4  percent,  a 
14,500  decrease  in  the  number  of  daily  trips  by  this 
group . 

•  The  method  of  fare  payment  that  riders  chose  shifted  as 
pass  discounts  became  more  attractive.  This  was 
demonstrated  by  a  15  percent  increase  in  the  use  of 
prepaid  passes. 

•  With  the  exception  of  the  elderly  and  handicapped  fare 
groups,   the  fare  increase  has  tended  to  have  a  greater 
economic  effect  on  those  who  are  transit  dependent  and 
especially  persons  of  low  income.     Riders  from  low- 
income  households  were  estimated  to  be  spending  an 
average  of  4.2  percent  of  household  income  on  transit 
fares  before  the  1981  fare  increase,  and  6.5  percent 
after  the  increase.     This  compares  with  1.5  and  2.3 
percent,   respectively,   for  average  income  households. 
The  fare  increase  thus  had  a  greater  impact   (2.3%  of 
house-hold  income)   on  the  low-income  user  than  the 
average-income  user   (0.8%).     In  addition,   fewer  trips 
were  lost  from  the  low-income  group  of  users  as  com- 
pared to  other  groups,  as  they  tend  to  have  fewer 
alternative  travel  choices. 

•  For  each  user  cateaory  in  which  the  fare  was  increased, 
the  change  resulted  in  a  net  increase  in  fare  revenue. 
That  is,  after  adjusting  for  ridership  loss  or 
increase,   the  fare  increase  always  resulted  in  an 
increase  in  revenue  to  the  MBTA.     Fare  reductions  for 
each  user  category  always  resulted  in  a  net  revenue 
loss  . 

Environmental  Quality 

As  the  cost  of  public  transportation  increases  and 
travelers  use  transit  less,  a  portion  of  the  trips 
previously  made  by  transit  will  be  made  by  another 
transportation  mode.     If  passengers  switch  to  either 
private  automobiles  or  taxi  services,   the  total  number  of 
vehicle  miles  traveled   (VMT)  will  increase. 

As  a  result  of  this  increase  in  vehicle  miles  traveled, 
pollutant  emission  levels  and  energy  consumption  levels 
will  rise.     In  addition,  added  traffic  congestion  will 
produce  a  further  increase  in  both  emissions  and  energy 
consumption . 

•  Based  on  the  estimated  increases  in  VMT  and  congestion 
resulting  from  the  1980  and  1981  fare  increase,  non- 
methane  hydrocarbon  emissions,  which  may  be  used  as  a 
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general  air  quality  indicator,  are  estimated  to  have 
increased  by  191.3  tons/year   (476  kg/day)   in  the 
region.     Of  this  amount/   approximately  105  to  125  tons 
per  year  can  be  attributed  to  the  1981  fare  increase. 
Other  emissions,   including  oxides  of  nitrogen  and  lead, 
are  also  expected  to  have  risen  on  the  regional  level. 


•    Carbon  monoxide   (CO)    is  a  localized  emission  problem 
for  which  1-hour  and  8-hour  standards  exist.     The  fare 
increase  is  estimated  to  cause  exceedance  of  the  8-hour 
standard  at  one  intersection  and  further  exceedance  of 
the  standard  at  a  second  intersection. 


•    To  achieve  the  air  quality  standard  for  non-methane 
organic  compounds   (NMOC)   by  1987  requires  a  reduction 
of  35%  in  NMOC  emissions.     Programmed  activities 
including  Federal  motor  vehicle  emission  controls, 
state  motor  vehicle  inspection  and  maintenance 
programs,  and  control  of  point  source  emissions  will 
reduce  NMOC  emissions  by  41%,   6%  below  the  standard. 
Increased  emissions  associated  with  the  fare  increase 
will  increase  NMOC  emissions  by  0.189%. 


•     The  1982  Transportation  Element  of  the  State 

Implementation  Plan  for  the  Boston  Region  provides  an 
analysis  of  the  reasonably  available  control  measures 
(RACM's)   and  programs  adopted  for  implementation  since 
1979.     The  sum  of  these  emission  reductions  which  are 
needed  for  the  Boston  region  to  achieve  its  yearly  air 
quality  attainment  goal  for  1982  are  estimated  to  be 
directly  off  set  by  the  emissions  associated  with  the 
1981  fare  increase.     In  order  to  attain  these  goals,  it 
would  become  necessary  to  implement  all  of  the  adopted 
RACMs .     This  would  leave  no  additional  margin  for  any 
unexpected  increases  in  emissions.     Furthermore,  the 
region's  commitment  to  achievement  of  "reasonable 
further  progress"  towards  the  mandated  1987  attainment 
goals  will  be  adversely  affected. 


D.  Energy 


•  A  10  percent  decrease  in  ridership,  without  changes  in 
service  levels,  has  no  significant  impact  on  levels  of 
energy  consumed  by  the  MBTA. 


•  Overall,  the  MBTA  has  succeeded  in  improving  its  energy 
efficiency  during  the  period  of  ridership  loss. 

•  Between  1980  and  1981,   the  diversion  of  riders  from 
public  transportation  to  automobiles  increased  motor 
fuel  consumption  by  an  estimated  4.7  million  gallons 
per  year.     Of  this  amount,  approximately  1.9  million 
gallons  can  be  attributed  to  the  1981  fare  increase. 
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In  addition,  689,000  gallons  per  year  is  estimated  to 
be  required  in  fuel  consumption  which  would  occur  due 
to  roadway  congestion  resulting  from  the  fare  increase. 


•     Total  additional  consumption  of  approximately  5.4 

million  gallons  per  year  represents  one  quarter  of  one 
percent  of  the  annual  motor  fuel  consumption  in  the 
state. 


1.3.1.2     Problem  Identification 
A.  Institutional 


The  Regulations  of  the  Executive  Office  of 
Environmental  Affairs   (EOEA) ,  as  adopted  in  accordance 
with  the  Massachusetts  Environmental  Protection  Act, 
require  that  an  Environmental  Notification  Form  be 
filed  with  EOEA  prior  to  implementation  of  a  fare 
increase  of  more  than  30  percent.     The  filing  of  said 
"Notice"  is  the  initial  step  in  an  eleven-step 
environmental  process.     This  process  can  be  very  time 
consuming,   thereby  precluding  MBTA  management  from 
adjusting  transit  pricing  in  a  timely  manner.  (In 
this  instance,   the  environmental  process  has  taken 
over  one  year.     The  actual  fare  increase  was  expedited 
by  the  granting  by  EOEA  of  permission  to  prepare  a 
"Generic"  Environmental  Impact  Report  after  the  fare 
increase  was  implemented.)     Compliance  with  the 
Regulations,  by  virtue  of  the  time  requirements, 
limits  MBTA  management  in  instituting  a  fare  increase. 

Also,   the  MBTA's  enabling  act   (Chapter  161A  of  the 
Massachusetts  General  Laws)   provides  that  local 
transit  fares  cannot  be  altered  without  prior  approval 
of  the  MBTA's  Advisory  Board.     This  places  an  addi- 
tional time  constraint  on  adjusting  fares. 


B.     Data  and  Revenue  Collection 


As  stated  previously,   the  EOEA  agreed  to  waive  the  con- 
ventional environmental  impact  review  process.  The 
Authority  agreed  to  prepare  a  "Generic  Environmental 
Impact  Report"  after  the  fare  increase  was  implemented  so 
as  to  measure  the  actual  impacts  of  the  fare  increase. 
Specifically,   ridership  levels  were  agreed  to  be  a  useful 
indicator  of  significant  impacts  of  the  fare  increase. 
There  were,  however,  major  difficulties  found  in 
attempting  to  determine  the  ridership  impacts,  as  there 
were  difficulties  in  establishing  an  adequate 
ridership/f are  baseline  for  previous  years. 

To  help  gather  current  data,   the  MBTA,  with  the 
assistance  of  the  Central  Transportation  Planning  Staff 
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(CTPS),  designed  and  implemented  a  Ridership  and  Fare  Mix 
Sampling  Program  with  the  primary  purpose  of  estimating 
ridership  by  fare  category.     This  program  was  conducted 
during  November,   1981,   to  comply  with  the  EOEA/MBTA 
agreement  which  required  that  November,   1981  ridership  be 
compared  with  November,   1980  ridership.     The  results  of 
this  survey  appear  to  provide  a  reasonable  estimation  for 
the  average  weekday  ridership  during  November,  1981. 
Unfortunately,   no  similar  data  base  was  available  for 
November,   1980.     As  a  result,   the  Authority  was  concerned 
with  comparability  of  data.     Creation  of  a  comparable 
data  base  for  1980  was  based  on  solid  data  where  it  was 
available  and  beyond  that  is  based  on  a  series  of  assump- 
tions.    Although  these  assumptions  appeared  reasonable 
when  viewed  independently,   they  do  introduce  a  degree  of 
uncertainty  into  the  calculations. 

Furthermore,   the  collection  of  usable  and  comparable 
revenue  data  for  rapid  transit  and  surface  routes  has 
been  marked  by  a  variety  of  data  collection  and 
reliability  problems.     Problems  associated  with  moni- 
toring the  access  at  rapid  transit  stations  hindered  the 
data  collection  activities  and  included  malfunctioning 
turnstiles  and  passreaders  and  the  authorized  and 
unauthorized  use  of  gates.     Because  of  the  malfunctioning 
equipment,  not  all  passengers  using  turnstiles  were 
properly  recorded  by  the  meters.     Authorized  use  of  gates 
presented  the  necessity  to  perform  special  passenger 
counts  while  unauthorized  use  of  gates  permitted 
passengers  to  enter  the  platform  areas  unrecorded.  In 
some  instances,  corrective  factors  were  applied  to  the 
survey  data  to  compensate  for  this  problem.     Yet,   in  all 
likelihood,   this  segment  of  ridership  was  undercounted . 
Generally,  all  revenue  data  available  has  tended  to  be 
somewhat  inaccurate  due  to  such  counting  factors. 

Furthermore,  data  on  ridership  characteristics,  notably 
socioeconomic  characteristics  has  not  been  systematically 
maintained  and,  thus,  must  be  derived  from  passenger  pro- 
files which  may  not  reflect  the  current  situation. 

The  confidence  level  for  the  1981  ridership  estimate  is 
relatively  high,  especially  for  the  measurements  which 
resulted  directly  from  the  November,   1981  Ridership  and 
Fare  Mix  Survey.     The  method  used  for  estimation  of  1980 
ridership,  however,  is  marked  by  uncertainty. 

•  The  absence  of  a  reliable  data  base  prior  to  1981 
hampered  efforts  to  estimate  the  impacts  of  the  fare 
increase  on  revenue  and  ridership  both  before  and  after 
the  fare  increase  was  implemented. 

•  Open  gates  and  their  use  creates  potential  for  fare 
avoidance  and  makes  ridership  estimation  and  revenue 
control  difficult. 
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•  Malfunctioning  turnstiles  and  passreaders  create 
problems  for  both  ridership  estimation  and  revenue 
control . 

C .     Impact  Assessment  ^ 

The  assessment  of  the  environmental,  energy  and 
socioeconomic  impacts  principally  used  the  results  of 
the  ridership  survey  for  base  data.     The  impacts  were 
derived  by  assessing  how  the  changes  in  ridership  would 
create  a  variety  of  associated  impacts.  Interpretation 
of  these  results  is  difficult  due  to  the  uncertainty  of 
the  base  data,  and  due  to  the  purposes  and  typical  appli- 
cations of  the  modeling  techniques.     Modeling  techniques 
were  used  particularly  for  the  air  quality  impacts:  no 
air  quality  sampling  programs  were  initiated.  Models 
were  employed  to  estimate  emission  levels  of  various  air 
pollutants , 

An  additional  problem  was  the  difficulty  in  estimating 
the  traffic  diversions  due  to  the  1981  fare  increase. 
The  traffic  diversion  assumed  in  the  study  is  that 
resulting  from  the  combined  effect  of  the  1980  and  1981 
fare  increases.     The  impacts  of  the  1981  fare  increase, 
the  subject  of  the  study,  are  not  independently  estimated 
or  sampled. 

•  Low  cost  techniques  currently  available  for  estimating 
air  quality  impacts  which  can  be  applied  in  a  short 
time  period  produce  results  of  limited  accuracy. 

1.3.2  RECOMMENDATIONS 

Recommendations  are  made  in  five  areas: 

•  Institutional,  which  addresses  the  manner  in  which  future 
fare  increases  should  be  considered. 

•  Fare  structure,  which  addresses  considerations  for  future 
fare  adjustments. 

•  Revenue  collection,  which  addresses  the  manner  in  which 
revenue  is  collected. 

•  Management  and  Systems  Efficiency,  which  addresses  the 
efficiency  of  the  system  and  its  management. 

•  Data  collection,  which  considers  the  data  base  necessary  to 
estimate  ridership  and  revenue  reliably  and  to  assess  their 
impacts . 
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1.3.2.1  Institutional  ^ 

To  avoid  institutional  delays  in  implementing  fare  increases  and 
to  avoid  the  potential  for  acute  impacts  on  the  environment,  it 
is  recommended  that: 

o     An  MBTA  Fare  Committee  be  reestablished  to  develop  fare  policy 
recommendations  and  oversee  their  implementation. 

o     A  policy  be  adopted  establishing  a  fare  revenue  goal  as  a  per- 
centage of  the  annual  expense  of  operating  MBTA  services  (such 
as  30%)  exclusive  of  fixed  charges  and  private  carrier  sub- 
sidies . 

o     Fare  revenue  goals  be  reviewed  annually  and  fare  schedules 
adjusted,  as  appropriate,   in  conjunction  with  the  MBTA ' s 
annual  budget  development  process,   commencing  with  the  fiscal 
year  1985  budget. 

o     Proposed  fare  adjustments  be  developed  early  in  the  MBTA 

budget  process  so  as  to  permit  updating  of  the  Environmental 
Impact  Report   (if  necessary)  prior  to  implementation  of  the 
action . 

o  The  Environmental  Impact  Report  (EIS)  be  updated  in  the  event 
of  a  fare  increase  or  an  annual  reduction  in  vehicle  miles  of 
scheduled  service  of  greater  than  10%. 

o    The  EIR  update  should  address  fare  and/or  service  change 

impacts  on  transit  ridership  and,   in  turn,  on  energy  use,  air 
pollution,  and  traffic  and  on  measures  to  mitigate  any  adverse 
impacts  on  the  environment. 

o    The  data  base  and  methodologies  utilized  in  preparation  of 
this  document  are  modified  to  improve  accuracy  and/or  reduce 
the  work  effort  to  be  applied  in  updating  the  EIR. 

o  Data  bases  for  making  decisions  and  preparing  impact  analyses 
be  maintained. 

1.3.2.2  Fare  Structure 

In  the  event  of  future  fare  adjustments,   it  is  recommended  that 
the  following  be  considered ; 

o     The  basic  zone  fare  system  adopted  in  1981  be  retained. 

o    Since  fare  reductions  will  result  in  reductions  in  total 
revenues,   fare  decreases  be  avoided. 

o  Proposed  fare  reductions  be  accompanied  by  the  identification 
of  alternative  funding. 
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•  Future  fare  adjustments  minimize  the  impact  of  increases  upon 
riders  by  minimizing  increases  for  short  trips,  especially 
those  requiring  transfers. 

•  The  fare  program  for  handicapped  persons  be  reviewed  to  assess 
the  potential  for  simplifying  the  fare  schedule  through 
establishing  a  common  fare  for  both  elderly  and  handicapped 
persons  and  to  assess  the  effectiveness  of  program  eligibility 
requirements . 


1.3.2.3     Revenue  Collection 


•    To  minimize  potential  for  fare  evasion,   it  is  recommended  that 
control  of  station  entry  and  exit  be  tightened  by  securing  all 
gates  which  are  not  under  the  direct  control  of  MBTA  personnel 
and  by  assuring  that  all  gate  locks  which  are  remotely 
controlled  by  collectors  are  secure  and  in  good  operating 
condition . 


•    To  permit  more  flexible  fare  schedules  in  the  long-term,   it  is 
recommended  that  the  Pass  Program  be  advanced  as  follows: 

The  actions  necessary  to  sustain  a  high  percentage  of 
operable  pass  reader  equipment  be  advanced. 

Upon  achieving  reliable  pass  reader  equipment  operation, 
that  the  expansion  of  the  pass  reader  program  be  advanced. 

-    The  potential  for  selling  passes  from  collector's  booths  at 
the  busier  transit  stations  at  the  end  of  each  month  be 
explored . 


To  reduce  lines  of  token  purchasers,   it  is  recommended  that: 

The  potential  for  reassignment  of  gatemen  as  collectors  at 
stations,   for  time  periods  in  which  lines  are  longest, 
be  explored. 


The  option  of  selling  tokens  in  bulk  at  a  reduced  price  be 
further  pursued. 

1.3.2.4     Data  Collection  and  Service  Planning 

To  provide  reliable  estimates  of  ridership  as  required  to  track 
system  performance  and  project  ridership  and  revenue,   it  is 
recommended  that: 

•    The  Ridership  and  Fare  Mix  Survey  conducted  in  November  1981 
be  repeated  on  an  annual  basis.     The  objectives  to  be  met  are: 


1.     To  estimate  ridership  based  on  currently  collected  revenue 
data . 


2.     To  incorporate  Section  15  reporting  requirements  to  the 
extent  that  it  is  practical  to  do  so. 


3.  To  enhance  the  survey  technique  and  to  evaluate  it  along 
with  alternative  programs  for  estimating  ridership. 

4.  Where  practical,   to  construct  a  ridership  data  base  whic 
improves  the  socioeconomic  data  currently  available  for 
conducting  impact  analysis. 

Fare  collection  equipment  be  monitored  and  maintained  to 
assure  reliable  operation  and  accurate  readings. 

Revenue  and  ridership  reports  generated  from  fare  collection 
equipment  readings  be  produced  in  a  timely  manner. 

The  SENTRY  project  be  evaluated  for  standard  use  in  data 
collection  and  monitoring. 

Simple  service  planning  functions  be  automated  to  enhance 
the  capability  of  the  MBTA  Service  Planning  Office  for  addi- 
tional functions . 
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2.0     EXISTING  CONDITIONS 


2.1     ADMINISTRATIVE  STRUCTURE 

The  MBTA  was  formed  under  Chapter  563  of  the  Acts  of  1964,  which 
abolished  the  Metropolitan  Transit  Authority  and  assigned  its 
functions  and  equipment  to  the  MBTA.     The  MBTA  district  includes 
the  original  14  cities  and  towns  in  the  MTA  district  and  was 
expanded  to  include  79  cities  and  towns  in  the  Boston  metropoli- 
tan area.     This  area  is  shown  in  Figure  2-1. 

Since  1964,   two  reorganization  bills  have  been  approved  that 
change  the  administrative  structure  of  the  MBTA.*     The  MBTA  is 
currently  controlled  by  a  seven  member  Board  of  Directors;  the 
Secretary  of  Transportation  is  Chairman  of  the  Board.     A  General 
Manager  controls  the  day-to-day  operations  of  the  MBTA.  The 
MBTA  Advisory  Board,  composed  of  local  officials  representing  the 
towns  in  the  district,   reviews  and  approves  the  annual  operating 
budget . 


2.2     DESCRIPTION  OF  THE  EXISTING  SYSTEM 

The  MBTA  currently  provides  rapid  transit,   light  rail,  trackless 
trolley,  bus,  and  commuter  rail  services  throughout  the  Boston 
metropolitan  area.     The  distinctions  between  different  types  of 
transit  are  described  in  Table  2-1. 

2.2.1     Commuter  Rail  Transit 

The  commuter  rail  network  is  composed  of  the  Northern  and 
Southern  Divisions,  each  of  which  consists  of  four  routes.  The 
rolling  stock  for  the  northern  routes  was  acquired  from  the 
Boston  and  Maine  Corporation  in  late  1976;   the  rolling  stock  for 
the  southern  routes  was  acquired  from  Consolidated  Rail 
Corporation,  also  in  1976.     The  BSeM  currently  operates  both  divi- 
sions for  the  MBTA.     Fares  on  the  commuter  rail  system  are  zoned 
and  range  from  $1.25  to  $4.50.     Transfer  from  the  commuter  rail 
to  the  rapid  rail  system  is  possible  at  both  North  and  South 
Stations.     As  shown  in  Figure  2-2,  parking  is  provided  at  most 
commuter  rail  stations. 


♦Appendix  A-5  includes  a  brief  description  of  these  changes. 
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2.2.2  Rapid  Rail  Transit 

A  map  of  rail  transit  services  is  shown  in  Figure  2-3.  Major 
transfer  points  between  modes  are  displayed  in  this  figure  as 
well . 

The  MBTA  operates  344  rapid  rail  vehicles  over  three  separate 
lines.     The  Red  Line  extends  from  Harvard  Square  in  Cambridge 
through  downtown  Boston  to  Columbia  Station  in  South  Boston.  At 
that  point,   it  divides  into  two  branches;   one  that  continues 
through  Quincy  to  Braintree  and  one  that  terminates  in 
Dorchester.     The  Orange  Line  extends  from  Forest  Hills  Station  in 
Jamaica  Plain  through  Roxbury  and  the  South  End,   to  downtown 
Boston.     It  then  continues  northward  through  Charlestown  and 
Medford  into  Maiden.     The  MBTA's  Blue  Line  originates  at 
Wonderland  Station  in  Revere  and  travels  through  East  Boston  into 
downtown  Boston.     Free  transfers  between  lines  are  provided  at 
six  downtown  Boston  stations.     These  are  shown  in  Figure  2-3. 

Two  major  projects  are  currently  being  undertaken  to  improve  the 
rapid  rail  system.     The  Southwest  Corridor  Project  involves  the 
relocation  of  the  Orange  Line  south  of  Essex  Station  to  a 
railroad  right-of-way  west  of  the  existing  elevated  line.  This 
segment  will  be  approximately  4.7  miles  long  with  eight  new  sta- 
tions.    The  line  will  share  the  right-of-way  with  long-distance 
commuter  rail  services,  which  will  also  use  three  of  the  eight 
stations . 

The  Northwest  Extension  Project  involves  the  construction  of  a 
3.2  mile  extension  of  the  Red  Line  between  Harvard  Square  and 
Alewife.     This  segment  will  contain  three  new  stations,  with  a 
2,000  space  parking  garage  at  the  terminus. 

2.2.3  Light  Rail  Service 

The  MBTA  provides  light  rail  service  on  the  Green  Line  and 
Mattapan  High  Speed  Line.     The  Green  Line  runs  from  Lechmere 
Station  in  East  Cambridge  through  downtown  Boston  where  it 
branches  into  four  lines.     The  Arborway  line  runs  from  Copley 
Square  to  Jamaica  Plain;  the  other  three  lines  carry  passengers 
between  Kenmore  Square  and  either  Riverside  or  Boston  College  in 
Newton,  and  Cleveland  Circle  in  Brighton.     Service  on  the 
Mattapan  trolley  line,  which  runs  between  Mattapan  Square  and 
Ashmont  Station  in  Dorchester,  was  restored  in  January  1981 
following  track  improvements.     The  MBTA  operates  339  light  rail 
vehicles  of  which  209  are  the  older  PCC  variety  and  130  are  the 
new  LRVs. 

2.2.4  Trackless  Trolley 

There  are  50  trackless  trolleys  used  principally  in  the  city  of 
Cambridge  and  in  the  Watertown/Belmont  area  for  weekday  service. 
These  vehicles  travel  at  street  grade  and  follow  electrified 


I 
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overhead  lines.     They  operate  much  the  same  as  buses,  although 
they  are  slightly  less  flexible  in  routing  due  to  their  defined 
energy  requirements. 

2.2.5     Bus  Transit  System 

The  bus  system  operates  out  of  nine  garages  spread  throughout  the 
MBTA  region  (Figure  2-4).  Bus  routes  are  expected  to  fill  one  or 
more  of  the  following  service  functions: 

•  Linehaul  -  Direct  travel  over  distances  greater  than  two  miles 
between  a  residential  area  and  an  activity  center. 

•  Feeder/Distributor  -  Access  to  and  from  a  service  providing 
linehaul  bus,  rapid  transit,  streetcar,  or  commuter  rail  ser- 
vice . 

•  Crosstown  -  Connects  either  community  subcenters  or  radial 
linehaul  services. 

•  Inter-City  -  Travel  between  cities  or  towns,   primarily  in 
suburban  areas. 

Major  bus-to-rail  connections  are  noted  in  Figure  2-3. 

Bus  fares  are  zoned  with  a  50  cent  base  fare  on  local  buses  for 
six  miles  and  an  additional  25  cents  for  each  additional  three- 
mile  zone  traversed.     The  MBTA  owns  1,213  buses,  of  which  1,023 
are  actively  used  in  operations.     The  number  of  vehicles,  average 
vehicle  age,  and  number  of  routes  based  at  each  garage  are 
displayed  in  Table  2-2   (A  and  B) .     These  tables  also  provide  this 
information  for  rapid-rail,   light-rail,  and  trackless-trolley 
services . 


2.3     RIDERSHIP  TRENDS 


The  MBTA's  ridership  levels  were  approximately  511,000  trips  per 
average  weekday  in  November  1981  for  the  rapid  transit,  bus,  and 
trolley  systems.     The  commuter  rail  service  accounts  for  an  addi- 
tional 35,000  trips  per  average  weekday.     Historic  ridership 
levels  are  listed  in  Table  2-3  and  are  displayed  graphically  in 
Figure  2-5  so  that  major  trends  can  be  observed. 

In  evaluating  this  information,   it  is  critical  to  note  that  the 
values  presented  are  estimates  which  have  been  produced  from  a 
variety  of  data  sources.     In  the  past,   the  MBTA  has  not  main- 
tained systemwide  counts  of  passengers  riding  the  vehicles. 
Rather,   ridership  counts  were  derived  by  taking  a  total  of  reve- 
nue collected  and  dividing  this  by  an  estimate  of  the  average 
fare  paid  by  each  rider.     Using  this  method,   it  becomes  essential 
to  use  an  accurate  average  fare  value  and  the  calculation  of  such 
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Ridership  Levels  on  the 
(1951-1981) 

MBTA 

Year 

Annual 

Ridership 

Annual 
Average  Weekday 
Ridershio 

1951 

239 , 000 , 000 

966 , 000 

1952 

278,000,000 

930,000 

1953 

263,000,000 

896 , 000 

1954 

244,000,000 

316,000 

1955 

225 , 000 , 000 

753 , 000 

1956 

219 . 000 . 000 

732,000 

1957 

212 . 000 . 000 

^^**  f  www  f  www 

709.000 

/  w  V  /Www 

1958 

206,000,000 

*>ww  /  www  /  www 

639  .  000 

w  w  ^  /  www 

1959 

202,000,000 

676,000 

1960 

200,000,000 

5  6  9,000 

1961 

190,000.000 

^  J  \J   t    WWW   f  WWW 

636,000 

1962 

130,000,000 

^ww/ WWW/ www 

602,000 

w  w      J  www 

1963 

175,000,000 

535,000 

1964 

181,000,000 

605,000 

1965 

173,000,000 

595 , 000 

1966 

131,000, 000 

605 , 000 

1967 

185.000.000 

i^ww  f  www  /  www 

619,000 

1963 

133,000,000 

612 , 000 

1969 

168  ,000,  000 

562  ,  000 

1970 

153, 000, 000 

523 , 000 

1971 

149 , 000 , 000 

500 ,000 

1972 

150 ,000,000 

^     w  /  www  /  www 

503,000 

1973 

146 . 000 . 000 

^  ■  w  /  www  f  www 

439 ,000 

1974 

144 .500.000 

/ www/ www 

433,000 

1975 

143,500,000 

430,000 

1976 

145, 700, 000 

487,000 

1977 

146,700,000 

491,000 

1978 

151,400,000 

506,000 

1979 

155,600,000 

520,000 

1980* 

163,450,000 

545,000 

1931* 

153,260,000 

511, 000 

:'1BTA 
rsctly 

comparable  because  derived 

usir.c  a  iiifarenz 

Ridership  Levels  on  the  MBTA 
(1951-1981) 
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a  value  may  be  derived  in  several  ways.     The  figures  presented  in 
Table  2-3  give  an  indication  of  trends  in  ridership  derived  in 
this  manner  over  the  last  30  years. 

With  the  fare  changes  made  in  1980  and  1981,   it  was  felt  that  the 
mix  of  rider  types  and,  thus,  the  average  fare  value  may  have 
changed.     It  was  assumed  that  the  ridership  response  of  those 
paying  lower  fares,   i.e.,   the  elderly,  would  cause  the  average 
fare  to  be  substantially  lower  than  one  might  expect  from  the 
corresponding  increase  in  the  fare.     In  an  attempt  to  correct  for 
this,   the  1980  ridership  estimates  have  been  derived  by  using  all 
available  revenue  sources  and  making  adjustments  based  on  the 
number  of  linked  and  unlinked  trips  found  in  the  1978 
Wilbur-Smith  Survey  of  MBTA  ridership.     As  a  result,  ridership 
estimates  for  1980  are  not  directly  comparable  to  previous  esti- 
mates, due  to  changes  in  estimation  techniques.     In  1981,  a  fare- 
mix  sampling  program  was  initiated  by  the  MBTA  to  estimate  the 
new  fare  mix  which  occurred  as  a  result  of  the  fare  increase. 
This  sampling  program  and  its  results  will  be  presented  in  a 
further  discussion  of  ridership  estimation  and  the  steps  the  MBTA 
is  taking  to  improve  these  estimates  provided  in  Appendix  B  and 
in  Section  7.1.2  concerning  mitigating  measures. 

Ridership  on  public  transportation  in  the  Boston  area  has  dropped 
significantly  over  the  past  three  decades,  declining  from  almost 
one  million  trips  per  day  in  1950  to  approximately  one  half  that 
amount  in  1982.     Ridership  declined  steadily  until  the  early 
1960 's  when  it  stabilized  at  roughly  600,000  trips  per  average 
weekday . 

This  trend  has  occurred  in  mass  transit  systems  across  the  United 
States  and  has  generally  been  attributed  to  such  factors  as 
increasing  affluence  and  accompanying  automobile  ownership, 
growing  suburbanization,  and  widespread  highway  construction. 

In  the  early  1970' s,  average  weekday  ridership  was  as  low  as 
480,000  trips.     The  time  period  from  1976  to  1980  showed  an  indi- 
cation of  a  possible  reversal  of  this  declining  trend.  Factors 
which  may  have  influenced  this  increase  in  ridership  include  the 
rising  cost  of  gasoline,  constraints  on  its  availability,  and 
the  expansion  of  transit  services  into  suburban  areas.     With  the 
fare  increases  of  1980  and  1981  and  an  accompanying  series  of 
service  reductions,  however,  trips  have  dropped  back  to  the 
levels  seen  in  the  early  1970 's.     This  trend  is  evident  on  each 
of  the  rapid  transit  lines  in  the  system.     Figure  2-6  displays 
boardings  by  station  for  an  average  weekday  in  November  1981. 

In  1980,  the  Green  Line  carried  the  greatest  proportion  of  riders 
(39  percent)   on  rail  transit  lines.*     The  Blue  Line  carried  the 
fewest  number  of  passengers   (22,700),   representing  only  8  percent 
of  all  transit  riders.     The  Red  Line  carried  almost  one  third, 
and  the  Orange  Line  21  percent  of  these  trips.     These  proportions 
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have  shown  variation  over  time  but  generally  have  stayed  within  a 
few  percentage  points  of  these  values.     The  number  of  riders  on 
each  line  are  given  in  Table  2-4  for  1950-1980. 

The  commuter  rail  ridership  levels  are  shown  in  Table  2-5.  the 
most  recent  trend  is  an  increase  in  the  number  of  trips  (+20 
percent)   over  the  past  few  years,  despite  fare  hikes  during  that 
time.     The  increase  has  been  evident  on  all  lines  with  the  excep- 
tion of  the  Reading  Line. 

Bus  ridership  has  dropped  over  time;  however,   information  to 
attribute  these  losses  to  specific  routes  is  not  available. 
Furthermore,  bus  service  has  been  changed  in  response  to  demand 
generated  by  new  activity  centers,   residential  areas,  or  other 
factors,  making  a  direct  comparison  inappropriate. 


2 . 4     CHRONOLOGY  OF  CHANGES   IN  MBTA  SERVICE  LEVELS  AND  FARES 

Efforts  have  been  made  to  alleviate  financial  problems  by 
altering  both  the  level  of  service  provided  and  the  cost  of  tran- 
sit fares.     Since  late  in  1979,   three  major  service  decreases 
have  been  instituted,  with  the  most  significant  change  being  made 
during  the  winter  timetable   (beginning  in  January)   of  1981.  From 
April  1981  until  June  1982,   there  has  been  a  phased  restoration 
of  service  with  previous  levels  of  service  nearly  restored  by  the 
commencement  of  the  Summer  1982  Timetable.     Also  during  this  time 
period,   the  base  cost  of  a  rapid  rail  fare  was  raised  from  25 
cents  in  1979  to  50  cents  in  1980,  and  later  to  75  cents  in  1981. 
The  estimated  impacts  of  this  fare  increase  are  the  subject  of 
much  of  the  remainder  of  this  report.     In  the  spring  of  1982,  a 
further  revision  was  made  in  the  rapid  transit  base  fare  when  it 
was  reduced  to  60  cents.     Table  2-6  details  the  chronology  of  the 
service  and  fare  changes  made  during  this  time  period. 

2.4.1     Recent  Service  Level  Changes 

A  detailed  examination  of  the  cuts  made  in  the  beginning  of  the 
winter  of  1981  follows.     Facing  financial  problems,  the  MBTA 
Board  of  Directors  adopted  a  revised  schedule  with  service 
changes  aimed  at  reducing  surface  manpower  requirements  by  20 
percent   (or  approximately  300  surface  operators).     This  set  of 
service  reductions,  concentrating  on  the  high  cost  and  low 
ridership  MBTA-run  and  MBTA-subs idi zed  transit  services,  was  ini- 
tiated during  the  first  quarter  of  1981.     Specific  actions  pro- 
posed and  implemented  by  the  Board  of  Directors  included: 


*These  proportions  do  not  include  boardings  at  the  six  transfer 
stations  in  downtown  Boston. 
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Novenber,   197  9 

July,   19  30 
VJinter,   19  SI 


April,   19  31 
(Spring  Time- 
table ) 


June,   19  31 
August,    19  31 


September,   19  31 
(Fail  Time- 
table) 

January,   19  3  2 
(Winter  Time- 
table) 

May,    19  32 
(Sprina  Time- 
table) 


June,   19  3  2 
(Summer  Time- 
table) 


•  Bus  Service  Cuts 

Peak  Vehicle  Requirem.en-s  reduced  by  3  0 
buses 

•  RTL  Fare  Increase 

Base  fare  increased  from  25^  to  50<t: 

•  Sunday  Bus  Ser-zice  Cuts 

•  RTL  Station  Closings 

•  Commuter  Rail  Service  Reduction 

•  Downtown  Crossing  Service  Terminated 

•  Bus  Service  Cuts 

13%  of  weekday  trips  terminated 

•  Sunday  Service  Hours  reduced 

Rail:  6:00  Ai-l  -  11:00  PM 
Bus:        7:00  AM  -     7:00  PIl 

•  DRTX  closed  for  reconstruction 

•  Systemwide  Fare  Increase 

RTL  Base  Fare  increased  from  50<:  to  75<: 
Bus  Base  Fare  increased  from  25<i  to  50^ 

•  Sunday  Bus  Service  Hours  extended  to  11:00  PM 

•  Bus  Service  Improvement/Restoration  on  30  routes 


•  Bus  Service  Imiprovement/Restoration  on  12  routes 

•  Bov/doin  Station  Reopened 

•  DRTX  reopened . 

•  RTL  Fare  Reduction 

Base  fare  decreased  from  75<:  to  60<^ 

•  Downtown  Crossing  Service  Restored 

•  Bus  Service  Improvem.ent/Restoration  on  12  other 
routes 

•  Sunday  Evening  Ser'/ice  Hours  extended  to  1:00  AM 
on  all  modes 

•  RTL  and  Green  Line  Headway  Improvem.ents 

•  Arbor-vay  Streetcar  Service  Restored 

•  Symphony  Station  Reopened 


1 
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•  Curtailing  Sunday  late  evening  service  on  rapid  transit, 
streetcar,  trackless  trolley,  and  bus  routes,  providing  a 
total  of  12  hours  of  Sunday  service. 

•  Closing  Bowdoin  and  Symphony  stations  on  the  rapid  transit 
lines . 

•  Discontinuing  Sunday  daytime  service  (only)  on  60  bus  routes. 

•  Reducing  or  eliminating  subsidies  for  local  bus  services. 

Furthermore,  to  accomplish  the  cutbacks  in  service,   the  Office  of 
Service  Planning  developed  a  set  of  basic  guidelines  and  methods 
for  instituting  emergency  bus  service  reductions  which  included: 
(1)   the  elimination  of  bus  routes,   (2)   the  elimination  of  route 
segments,    (3)   the  increasing  of  headways   (reducing  the  frequen- 
cies of  trips)   especially  during  peak  periods,    (4)   the  reduction 
of  the  hours  during  which  bus  service  is  provided,  and  (5) 
changing  the  express  bus  services  provided.     Service  changes 
included : 

•  Changing  the  headways  or  making  other  schedule  reductions  for 
more  than  106  bus  routes. 

•  Discontinuing  28  bus  routes  entirely. 

•  Combining  3  pairs  of  bus  routes, 

•  Discontinuing  route  segments  in  15  bus  routes. 

•  Discontinuing  2  bus  routes  during  off-peak  periods. 

Of  all  bus  routes,   88  percent  had  some  changes  made  in  scheduled 
headways.     These  alterations  were  made  largely  as  the  result  of  a 
policy  decision  to  raise  the  peakload  standards  from  140  percent 
of  designed  seating  capacity  to  160  percent  during  the  peak  30 
minutes  for  all  bus  routes.     A  display  of  the  vehicle  assignments 
before  and  after  the  service  changes  may  be  found  by  comparing 
Table  2-2   (A)  with  Table  2-2   (B) . 

In  addition,  changes  were  made  by  the  Commuter  Rail  Department 
which  included: 

•  Closing  9  of  the  commuter  rail  stations  on  6  branches. 

•  Instituting  a  9.7  percent  cut  in  the  total  number  of  commuter 
rail  trains  operated. 

Beyond  scheduled  reductions  in  service,  there  has  also  been  a 
change  in  the  quality  of  service  and  dependability.     In  1979,  a 
systemwide  average  of  96  percent  of  all  scheduled  trips  were 
made.     Of  those  trips  not  made,  11  percent  of  the  time  the  cause 
was  due  to  a  lack  of  available  crew  to  make  the  trip.     In  1980,  ^ 
systemwide  average  of  97  percent  of  all  scheduled  trips  were  made. 
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In  1981,  average  weekday  service  saw  an  average  of  97  percent  of 
all  scheduled  bus  trips  run   (see  Table  2-7A)   and  95.77  percent  of 
all  rapid  transit  trips  run   (see  Table  2-7B) .     On  a  systemwide 
level,  an  average  of  96.9  percent  of  all  scheduled  trips  were 
made  in  1981.     Obviously,  this  is  not  a  significant  change  from 
previous  years;  however,  what  is  significant  is  that  40.3  percent 
of  all  trips  not  made  (44  percent  for  rapid  transit,   39  percent 
for  buses)   occurred  due  to  a  lack  of  personnel.     Accompanying  a 
reduction  of  all  scheduled  trips,  the  vehicle  availability  and 
the  condition  of  those  vehicles  used  was  improved  due  to  the 
increase  in  total  vehicles  available  for  trips  to  be  made. 

There  are  several  reasons  for  trips  not  being  made,  principally 
disabled  vehicles,  lack  of  vehicles,  or  lack  of  available  crew 
members.     A  significant  factor  in  the  issue  of  crew  availability 
which  has  accompanied  other  major  service  cuts,  has  been  a  reduc- 
tion in  the  "cover  list"  of  available  drivers.     This  list  of 
vehicle  operators  is  a  pool  of  additional  manpower  used  to  fill 
in  for  staff  who  are  ill,  on  jury  duty,  or  personal  leave,  or  who 
retire  or  resign  in  the  middle  of  a  timetable.  (Presently, 
hiring  is  conducted  at  the  start  of  each  new  timetable  (quarterly)) 

Historically,  the  cover  list  was  maintained  at  14  percent  (of 
scheduled  runs)   in  excess  of  the  drivers  needed  for  scheduled 
operations.     In  September  of  1979,  this  percentage  was  altered  to 
12  percent,  and  in  April  of  1981,   it  was  further  reduced  to  9 
percent.     A  9  percent  cover  list  appears  to  create  a  scarcity  of 
cover  personnel,  especially  by  the  end  of  a  given  timetable  at 
which  point  the  actual  percentage  of  cover  personnel  has  dropped 
to  near  zero. 

The  results  of  this  lack  of  cover  personnel  become  a  type  of 
service  reduction.     Table  2-8A  shows,   for  example,  that  of  all 
1981  average  weekday  bus  trips  scheduled  but  not  made,   39  percent 
failed  to  occur  due  to  a  shortage  of  crew.     This  is  1  percent  of 
daily  total  trips.     Table  2-8B  shows  the  same  data  for  the  rapid 
transit  system. 

During  the  course  of  1981,  a  number  of  the  instituted  service 
reductions  were  "discontinued,"  thereby  restoring  previous  levels 
of  service.     By  February  of  1982,  more  than  half  of  the  bus 
routes  affected  had  been  at  least  partially  restored  to  previous 
service  levels  with  the  major  restoration  of  service  having 
occurred  in  April  of  1981.     Sunday  evening  service  has  been 
restored  as  have  many  of  the  other  types  of  reductions  in  con- 
junction with  the  1981  fare  increase.     It  is  estimated  that  origi- 
nal cuts  made  in  the  beginning  of  1981  reduced  service,  as 
measured  by  vehicle  miles,  by  20  percent.     The  MBTA  estimates 
that  total  service  reduction  in  November  of  1981  is  between  12 
percent  and  13  percent  of  the  bus  service  provided  in  1980. 
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2.4.2     Fare  Levels  on  the  MBTA 

Historic  Fare  Levels  and  Structures 

Base  fares  on  the  MBTA  system  changed  very  slowly  in  the  three 
decades  prior  to  1980.     bus  fares  went  from  10  cents  in  1950  to 
25  cents  in  1980,  with  5  cent  increases  in  1954,   1968,  and  1975 
(an  average  increase  of  one  half  cent  per  year).     Rapid  transit 
fares  went  from  15  cents  in  1950  to  20  cents  in  1954  and  then  to 
25  cents  in  1968   (an  average  increase  of  one  third  cent  per 
year).     Over  this  time  period,  several  other  changes  were  made  in 
the  fare  system.     The  most  significant  change  was  the  elimination 
of  free  transfers  between  subways  and  buses  which  began  in  1961. 
In  1969,   the  state  passed  legislation  providing  a  reduced  fare  to 
citizens  over  the  age  of  65  who  reside  in  the  MBTA  district. 
Dime  Time,  an  experimental  program  that  reduced  rapid  transit 
fares  to  10  cents  between  10  AM  and  1  PM,  Monday  through  Friday, 
was  in  effect  between  1973  and  1975.* 

Current  Fare  Levels  and  Structure 

In  1980,  the  MBTA  began  to  make  additional  changes  in  the  fare 
structure.     In  July,   rapid  transit  fares  increased  25  cents;  com- 
bined trips  on  the  subway  and  the  Arborway,  Commonwealth  Avenue, 
or  Beacon  Street  lines  increased  by  5  cents   (see  Figure  2-7). 
commuter  rail  fares  were  raised  an  average  of  19  percent.  Rapid 
transit  fares  had  not  been  raised  since  1968;   railroad  fares  were 
last  raised  in  1975. 

In  August  1981,  the  MBTA  initiated  a  systemwide  fare  increase. 
The  local  bus  fare  went  from  25  cents  to  a  zonal  system  with  a  50 
cent  base  fare.     The  base  rapid  transit  fare  rose  from  50  cents 
to  75  cents.     Express  bus  fares  also  increased  to  a  maximum  of 
$1.50/trip.     This  fare  structure  is  shown  in  Figure  2-8  for  rapid 
transit  and  Table  2-9  for  buses.     Senior  citizens  are  allowed  to 
ride  free  between  9:30  AM  and  4:00  PM  on  weekdays.     Students  are 
offered  fares  at  half  the  adult  full  fare.     At  the  same  time,  the 
cost  of  prepaid  passes,  good  on  combination  bus  to  rapid  transit 
trips,  was  changed  to  reflect  the  base  cost  of  16  round  trips 
instead  of  18  round  trips. 

In  1982,   in  response  to  decreased  ridership,  due  in  part  to  the 
higher  fares,  the  MBTA  adjusted  the  rapid  transit  fares  once 
again.     The  base  fare  price,  beginning  in  May  1982,  was  lowered 
from  75  cents  to  60  cents  and  the  fares  on  surface  transit  were 
retained  using  the  zonal  breakdown  to  determine  cost. 


*Dime  Time  was  extended  until  2  PM 
increase  off-peak  ridership.  The 
in  Section  5.0. 


in  1974  in  an  effort 
program  is  discussed 


to 

more  fully 
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(9)  ZONE  STRUCTURE 

VlX  RAPID  TRANSIT  &  STREETCAR 
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ZONE  1  -  S  .50 
ZONE  2-$  .75 
WW  ZONE  3-81.00 


19  80  FARE  STRUCTURE 


ngure 
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Zonal  Fare  Tariff  -  Bus  System 


Zone 

Route 

Miles 

Fare 

1 

0 

6 

$0.50 

2 

6 

9 

0.75 

3 

9 

12 

1.  00 

4 

12 

15 

1.  25 

5 

15 

+ 

1.50 

Categories,  Fare  Tariff  -  Sus  System 

•  Base  Fare  -  $0.50,  good  for  all  routes  that  are 
less  than  6  miles  and  for  the  first  6-mile  zone 
on  routes  longer  than  6  miles 

•  Zone  Fares  -  Additional  $0.25  for  each  3-mile 
increment. 

•  Express  Premium  -  Additional  $0.25  for  express 
bus  services. 

•  Maximum  Fare  -  $1.50,   including  express  premium. 

•  Senior  Citizen,   Children,   and  Student  Fares  - 
Consistent  with  rapid  transit  fare  policy. 

NOTE:     Zone  Fares  may  be  adjusted  based  on  geographic, 
topographic,  or  other  unusual  conditions  in 
order  to  establish  logical  zone  boundaries. 


r 


Changes  in  Bus  Fares,  August  1981 


Table 
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Analysis  of  Change  in  Fares 

Changes  in  the  real  cost  of  transit  in  Boston  cannot  be  ^ 
understood  solely  on  the  basis  of  changing  base  fares.     The  true 
cost  of  transit  reflects  the  changing  relationship  between  the 
base  fares  and  the  average  fare  and  also  the  impact  of  inflation. 
The  base  fares  represent  an  accurate  picture  of  the  cost  of  tran- 
sit for  riders  who  use  a  single  mode  and  obtain  no  discounts  from 
passes  or  special  fares.     Due  to  discounts  offered  to  various 
groups  of  riders,  however,  an  average  fare  is  more  meaningful  for 
comparisons.     For  instance,   the  use  of  prepaid  discount  passes 
has  increased  dramatically  in  recent  years.     The  elderly  have 
gone  from  paying  full  fare  to  paying  half  fare  beginning  in  1969, 
to  less  than  half  fare  in  1980,  and  finally  to  free  during  the 
off-peak  beginning  in  1981  and  1982.     Prior  to  1961,  transfers 
from  bus-to-subway  were  free;   now  riders  who  link  trips  must  pay 
fares  on  both  modes. 

For  these  reasons,  an  average  fare  has  been  calculated  to  facili- 
tate comparisons.     The  1980,   1981,  and  1982  figures  are  not 
directly  comparable  to  those  prior  to  1980,  due  to  changes  in 
estimation  techniques.     The  average  fare  is  calculated  by  esti- 
mating the  amount  paid  by  each  transit  rider  for  a  complete 
linked  trip.     The  reduced  fares  for  the  handicapped,  elderly,  and 
students,  and  the  increased  use  of  passes,  have  caused  the 
average  fare  to  become  a  smaller  and  smaller  percentage  of  the 
total  linked  trip  base  fare  ever  since  transfers  were  abolished  in 
1961. 

Although  fares  have  been  increasing  in  an  absolute  sense,  the 
value  of  money  has  fallen  dramatically.     Figure  2-9A  shows  the 
average  fare  plotted  in  both  current  and  constant  1967  dollars. 
When  inflation  is  taken  into  account,   it  is  evident  that  the 
average  fare  fell  dramatically  between  1969  and  1979.     Even  when 
the  1980  and  1981  fare  increases  are  taken  into  account,  the  real 
average  fare  in  1982  is  lower  than  it  was  between  1969  and  1972. 

Figure  2-9B  shows  fares  plotted  against  inflation  and  the  price 
of  gasoline,  using  1967  as  an  index  =  100  for  each  of  the 
variables.*     Since  1974,  the  indexed  cost  of  gasoline  has 
increased  faster  than  the  Consumer  Price  Index  (CPI)   and  MBTA 
fares.     Gasoline  is  considered  in  this  analysis,   since  it  repre- 
sents a  major  component  of  the  cost  of  automobile  use,  an  alter- 
native mode  of  travel  to  public  transportation.     I"",  therefore, 
plays  an  important  role  in  determining  the  impacts  of  an  increase 
in  the  fares  on  the  MBTA. 


*The  CPI  is  developed  using  a  base  of  100  for  1967.     The  two  other 
variables,  fares  and  gasoline,  were  indexed  also  to  1967. 
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2.5     COST  OF  MBTA  SERVICE 


The  cost  of  providing  MBTA  service  can  be  described  in  two  broad 
categories:     operating  expenses  and  capital  expenses.  Capital 
expenses  are  funds  spent  for  improvements  or  additions  to  the 
physical  plant  or  equipment.     Eighty  to  eighty  five  percent  of 
capital  expenses  are  financed  with  federal   (Urban  Mass 
Transportation  Administration)   funds.     The  remaining  fifteen  to 
twenty  percent  of  capital  expenses  are  financed  through  the 
issuance  of  long-term  bonds.     The  interest  and  principal  on  these 
bonds  are  paid  by  the  MBTA,  and  represent  a  fixed  cost  in  the 
annual  budget.     With  increasing  capital  expenditure  in  recent 
years,   these  fixed  costs  have  become  a  greater  component  of  the 
annual  budget. 

Operating  expenses  are  those  recurring  costs  in  the  transpor- 
tation system,   such  as  salaries  and  wages,  maintenance,  energy, 
taxes,   interest  on  unfunded  debt,   insurance,  and  supplies. 
Operating  expenses  can  be  divided  into  two  categories:  MBTA 
operations  and  private  carrier  contract  costs.     Under  terms  of 
contracts  with  private  carriers,   such  as  the  Boston  and  Maine 
Railroad  and  Rapid  Transit  Incorporated,   the  MBTA  pays  for  the 
cost  of  service  not  covered  by  fare  revenue.     This  net  cost  of 
service  appears  in  the  MBTA  budget.     For  the  purpose  of  this  ana- 
lysis, only  the  costs  of  the  MBTA-run  system  will  be  considered 
as  operating  expenses. 

Table  2-10  and  Figure  2-10  display  trends  in  average  fare  and 
operating  costs  from  1967  to  1981  in  both  real  and  current  terms. 
Operating  costs  and  revenue  from  transportation  are  summarized  in 
Table  2-11. 


Overall,  the  fares  charged  by  the  MBTA  do  not  cover  the  cost  of 
providing  transit  service.     Passenger  revenue,  which  in  1970 
covered  over  50  percent  of  the  cost  of  operating  the  MBTA, 
accounted  for  less  than  26  percent  of  the  cost  of  operations  in 
1980.     This  trend  has  recently  been  reversed,  with  passenger 
revenue  covering  31  percent  of  operating  costs  in  1981. 


Adjusting  for  inflation   (1967  dollars),  operating  cost  per 
passenger  in  1980  was  66  cents,  with  the  average  fare  per 
passenger  at  16.7  cents.     The  difference  between  the  cost  and 
fare  has  lessened  in  1981,  with  the  real  operating  cost  per 
passenger  at  64  cents,  and  the  real  average  fare  per  passenger  at 
20.9  cents. 


The  cost  per  mile  of  operation  of  the  MBTA  is  higher  than  the 
cost/mile  of  operation  experienced  by  other  transit  authorities. 
This  cost/mile  value  for  other  transit  authorities  is  shown  in 
Table  2-12.     It  must  be  noted  that  different  transit  authorities 
employ  different  accounting  procedures  and  may  consider  different 
formulas  for  calculating  costs   (for  example,  not  including 


-64- 


■H 

2 

U 
0) 


4-1 

o 


en 
c 

tn 

4-i 

to 
o 
o 


u 

CP 
G 
0) 

cn 
cn 

(13 

a< 

0) 
(tJ 

> 


M 
0) 

+J  C 
CQ  QJ 
O    W  ^ 

CJ  w  Ln 

(T3-' 
4-1  04  0) 
O  3 
>i  C 
4J  X!  <U 
c  > 

U  (1) 

> 
0 

u 


fd 

in 

rH 

CO 

rH 

ro 

ro 

vD 

O 

LD 

CN 

CO 

O 

CN 

in 

in 

j9 

fH 

0 

rH 

r-l 

r-l 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CN 

CM 

CN 

c  !-l 

0)  nj 

3  O 

U  Q 


!-( 
!-( 
3  O 
CJ  Q 


rH 

CN 

in 

* 

CO 

* 

CN 

0> 

O 

CT^ 

O 

rH 

rsi 

ro 

CO 

IT) 

in 

'3' 

ro 

CO 
ro 

CN 

ro 

O 
ro 

CN 

CO 
CM 

r~ 

in 

CN 

in 

CM 

rH 

ro 

in 

CO 

ro 

ro 

r-l 

CO 

rH 

in 

CO 

o 

o 

in 

O 

CN 

CO 

rH 

ro 

00 

in 

ro 

rH 

r-l 

CN 

CN 

CN 

ro 

ro 

in 

in 

iD 

r-l 

u 
ra 

O 

o 

CTi 

o 

in 

CO 

ro 

ro 

rH 

cn 

iD 

03 

rH 

ro 

in 

m 

r- 

Q) 

rH 

oi 

0 

O 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

O 

o 

o 

O 

O 

CN 

in 

'3* 

ro 

CO 

rH 

rH 

ro 

in 

rH 

ro 

in 

CO 

O 

rH 

CN 

ro 

ro 

in 

O 

O 

o 

o 

o 

o 

O 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

n3  (fl 
>  -P 
G 

rH  0) 

n3  U 
OJ  — ' 


03 
> 


C/1 

-U  G 
C  CU 
CD  U 
iH 
U 
3 
U 


o 

00 

a> 

cn 

rH 

O 

rH 

CO 

ro 

CN 

cn 

rH 

o 

in 

o 

ro 

cn 

ro 

in 

CO 

CN 

ro 

rH 

CN 

o 

O 

o 

rH 

CN 

ro 

CO 

cn 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CN 

CN 

CN 

r- 

CN 

O 

CM 

in 

O 

o 

cn 

cn 

<n 

ro 

r~ 

cn 

rH 

ro 

rH 

O 

cn 

CO 

CN 

o 

cn 

00 

r- 

o 

CN 

CN 

ro 

ro 

CN 

CN 

rsi 

CN 

rsi 

CN 

rH 

rH 

rH 

rH 

OJ 

ro 

ro 

ro 

r- 

CO 

00 

r~ 

■53" 

in 

in 

in 

CO 

rH 

in 

in 

in 

in 

in 

o 

in 

CN 

CM 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

in 

u 

CO 

cn 

o 

rH 

04 

ro 

in 

00 

cn 

o 

rH 

03 

o 

r- 

r~- 

00 

00 

CU 

cn 

<n 

cn 

cn 

cn 

cn 

cn 

cn 

CTi 

cn 

cn 

(n 

cn 

cn 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

tn 
c 

•H 

3 

rH 

u 

X 


QJ 

u 

•rl 

> 

u 

<U 

cn 

T3 

CU 

-P 

• 

03 

H 

>H 

QJ 

u 

CL, 

0 

1 

X! 

<c 

13 

CD 

•rl 

rH 

> 

rH 

•H 

03 

t3 

U 

CU 

0 

UH 

(0 

UH 

QJ 

!h 

0) 

03 

cn 

03 

tn 

iH 

QJ 

(U 

cn 

> 

c 

03 

QJ 

Oi 

cn 

X 

rH 

0) 

03 

3 

cn 

cn 

r— 

a; 

•rl 

-P 

0) 

03 

!h 

U 

03 

QJ 

l+H 

0 

(U 

cn 

03 

cn 

u 

u 

(U 

QJ 

> 

cn 

03 

c 

0) 

rH 

tn 

03 

cn 

CU 

03 

U 

rH 

cn 

03 

)H 

■P 

03 

0 

rH 

-p 

cn 
c 

•H 

-a 

3 

rH 

U 

X 

QJ 

QJ 
U 

•rl 
> 

!h 
QJ 
cn 

QJ 
+J 
0! 
^ 
QJ 
O, 
O 
I 

<: 

Eh 


!h 
O 

14H 

QJ 
!h 
03 

cn 
QJ 
tn 
c 

QJ 

X 

Q) 

cn 
c 

•H 

-p 

03 
U 
QJ 

O 


QJ 

x: 
-p 

-p 

3 

O 

x: 

cn 
3 
O 

iH 

x: 

-P  rH 

o  >i 

XS  Ti  JH 
•H 

03  ^3 

a  >JD  QJ 

cn  Ti 


OJ 
Sh 

03  tn  -H 

ip  -P 

QJ  Q)  cn 

cn  tn  QJ 

03  QJ  tn 

!H  SH  C 

QJ  a  QJ 

>  QJ  a 

!h  ■ 


03 

tn  QJ 
-P  3 

G  rH 

QJ  03 
cn  > 
QJ 
SH 


03  -P 
U  O 
-P 

n 

QJ  >i 
G  Xi 

0  ^3 

1  QJ 
>i  Tl 

rH  -H 

QJ  > 

-P  -H 

03  'CJ 
> 

•H  tn 

Sh  QJ 

CU  cn 

G 
0) 

G  Q4 
03  X 
QJ 

QJ  cn 


cn 

QJ 

tn 

G 

Q) 
ft 
X 
QJ 

cn 
c 

•H 
•  -P 

tn  03 

iH  iH 

QJ  QJ 

•H  a, 
u  o 

!h 

03  >t 
O  Xi 

T3  T! 

0)  QJ 

C  T3 

3  •H 

0  > 

1  -H 
>i 

rH 

QJ  QJ 
■P  3 


QJ 
O 
■H 

> 

QJ 

to 

tn 
-p 

4-1 

QJ 

tn  • 

3  QJ 
£  G 
U  -H 

03  1-:) 
tn 

cn  Tl 

03  QJ 

s  a; 

G  (U 

>H  )H 

OJ  o 
-P  X 

w  tn 

03 

4-1 


o 

4J 

QJ 
2 

4-1 
G 
O 
!h 
QJ 

IJH 

MH 
•H 
T! 

03 


4J 
01 


4J 
N  iH 
•H  O 


04  03  QJ 
QJ    QJ  Oi 

a:  Pi  o 


Xi  0) 

3  a, 
cn  o 


in 


14H  3 

O  O 
CO 

Sh 

03  QJ 
QJ  X 
>i  4-1 

rH  14H 
rH  O 

3 

4H  cn 
c 

4J  •H 

tn  G 

!h  QJ 
•H  Ol 

Cm  C 
•)e  -K. 
•ic 


cn 

G  a. 

■H  Eh 

tn  CJ 
3 

t3  QJ 

QJ  O 

>  -H 

•H  UH 

M  14H 
OJ 

T) 


Q)  Sh 

rH  OJ 

Xi  u 

03  3 

u  cn 

03  03 

ft  QJ 

e  !h 

O  Eh 
O 

>i  Eh 

rH  CQ 

-P  2 

CJ 

QJ 

SH 

■H  QJ 

TD  U 
iH 

4J 

o 

2  cn 

■K 
■te 
■tt 


COST  AND  FARES  PER  PASSENGER  FOR  MBTA  OPERATIONS 

1967-1980 
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Total 


Annual  Vehicle/ 


Cost  Per 


Transit 
Authorities 

Operating 
Expenses 

fassenger  i«ar 
Revenue  Miles 

Vehicle  Mile 
(in  dollars) 

NYCTA/MABSTOA 

iMB 

449, 817, 500' 

85,509,000 

c 

5  . 

2  0 

RR 

836, 179,260 

232,903,970 

3 . 

C  Q 

59 

Chicago 

MB 

19  5 ,  49  3, 450 

o±,Ui/, 5UU 

2. 

41 

RR 

TOO                     "7  -in 

100  ,  9 80  ,  7 40 

2. 

07 

So.  Calif.  RTD 

MB 

228, 743, 130 

86,061, 400 

2. 

67 

SEPTA 

MB 

79, 467,991 

33,642,690 

2  . 

3  o 

RR 

38, 304,083 

13,719,540 

2  . 

79 

SC 

34,2  84,440 

5  ,  o2  4 , y lU 

5  . 

89 

TB 

A      ^      1  TIC 

4 , 20  2 , 12  5 

1,510,219 

2  . 

7  8 

WMATA 

MB 

142 ,360,430 

42  ,  923,  955 

3. 

32 

RR 

51, 710, 941 

16,816,448 

3. 

07 

MBTA* 

MB 

85, 759, 572 

22,216,723 

3  - 

86 

RR 

106, 357, 782 

10, 114, 753 

10 . 

C  1 

52 

SC 

16,449,707 

C     ICO     A  o  c 

5 , 152,0  85 

3. 

19 

TB 

3,945, 370 

o  12  ,  39  5 

4. 

86 

CR 

41, 192,191 

5,794,093 

I . 

11 

Trans,   of  NJ 

MB 

TrtT      COO      C\  A  f\ 

10 3  ,  5 82  ,  9 40 

An    ici  OQn 

2, 

17 

Greater 

MB 

57, 641, 204 

20, 186,000 

2. 

86 

Cleveland 

RR 

8,073,509 

2, 396 , 088 

3. 

37 

DR 

2, 194, 660 

643, 379 

3 . 

o  c 

2  5 

PAT  Pittsburgh 

MB 

61,020,701 

33,220,4/1 

1. 

84 

SC 

9, 107, 542 

1,784,621 

5. 

10 

Baltimore 

MB 

45,784,253 

22,545,147 

2  . 

U  3 

DR 

511,913 

253, 000 

^  a 

Di~ouaue  UA~ 

MB 

65,214, 862 

2. 

74 

St.  Louis 

*MBTA  figures 

are  for  calendar  year 

1979. 

Source:     U.  S 

.  DOT, 

Transportation 

Systems  Center, 

Section 

15, 

"Annual  Report,"   19  81. 
Key:     MB  -  Motor  Bus 

3C  -  Strse"  Car 

DR  -  Demand  Resoonsive 


RR  -  Rapid  Rail 
T3  -  Trolley  3us 
CR  -  Commuter  Rail 


Operating  Expenses  Per  Vehicle  I^.ile    (Fiscal  Year  End- 
ing Between  7/01/78  and  6/30/79 


table  2-12 
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interest  on  unfunded  debt) .     As  a  result,   information  presented 
in  Table  2-12  may  not  provide  a  true  comparison  of  operating 
costs.     A  more  detailed  comparison  of  MBTA  costs  with  those  of 
other  transit  properties  has  been  conducted  for  the  MBTA 
Management  Practices  Study. 


2.6     SOURCES  OF  FUNDING 

As  already  noted,  only  21  percent  of  the  funding  for  the  MBTA  is 
generated  by  passenger  revenue.     The  remainder  comes  from  the 
taxpayer,   indirectly  through  the  state  (approximately  40  percent 
in  1980),   the  federal  government  (8  percent),  and  the  local 
cities  and  towns   (26  percent).     The  amounts  received  from  each  of 
the  sources  between  1971  and  1980  are  shown  in  Table  2-13  and 
Figure  2-11. 

Although  funding  from  all  levels  of  government  increased  in  abso- 
lute terms,   the  relative  percentage  of  MBTA  costs  carried  by 
each  source  has  increased  for  some  governments  and  decreased  for 
others   (see  Figure  2-12).     The  cities  and  towns  in  the  MBTA 
district  provided  nearly  77  percent  of  the  total  taxpayer 
assistance  in  1971;   the  state  paid  22  percent  in  the  same  year. 

The  federal  Section  5  operating  assistance  is  scheduled  to  be 
phased  out  over  the  next  three  years.     It  is  likely  that 
increased  farebox  revenue  would  be  put  toward  maintaining  current 
service  levels  with  reduced  federal  funding.     Previously,  an 
increase  in  revenue  from  fare  increases  would  have  affected  the 
deficit  and  the  amount  paid  by  the  local  cities  and  towns  in  the 
MBTA  district  and  by  the  state. 


2 . 7     OPERATING  FACTORS  AND  TRENDS 

The  category  of  operating  factors  and  trends  contains  several 
different  types  of  indicators  which  may  be  used  to  assess  recent 
changes  in  the  system.     For  example,  this  section  discusses 
trends  in  energy  efficiency  and  consumption  in  the  MBTA  system, 
trends  in  peak-load  factors,  and  the  trend  in  overall  efficiency 
as  measured  by  cost  per  passenger-mile.     Also,   this  section  pro- 
vides information  on  the  capacities  of  the  MBTA  system,  both  with 
and  without  the  current  constraints  of  vehicle  fleet  size  and 
signal  system  capabilities. 

2.7.1     Energy  Use  and  Efficiency 

The  energy  efficiency  of  the  MBTA  has  been  increasing  over  the 
last  few  years.     From  1980  to  1981,  energy  efficiency  increased 
by  2.4  percent  (based  on  revenue  miles),  and  energy  consumption 
declined  by  12  percent.     As  displayed  in  Table  2-14,   energy  effi- 
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ciency  (based  on  revenue  miles)   increased  by  11.5  percent*  from 
1.0283  in  1978  to  1.1467  in  1981,  and  energy  consumption  is  down 
by  15.7  percent  in  1981. 

The  improvements  in  energy  efficiency  do  include  the  closing  of 
the  South  Boston  Power  Plant.     Since  energy  use  by  the  system  is 
predominantly  electric,   the  closing  of  the  South  Boston  Power 
Plant  produces  a  large  impact  on  the  energy  savings.  However, 
Table  2-14  indicates  that  use  of  automotive  fuels  has  also 
declined  significantly  in  addition  to  electric  energy. 

Two  projects  are  now  underway  to  reduce  automotive  energy  use. 
The  Authority  has  undertaken  a  program  to  evaluate  the  effec- 
tiveness of  a  diesel  fuel  additive  in  improving  MPG. 
Manufacturer  claims  of  10  percent  or  greater  fuel  economy,  if 
correct,  will  result  in  savings  of  over  600,000  gallons  of  diesel 
fuel  per  year. 

The  Authority  has  also  awarded  a  contract  to  supply  and  install 
an  automotive  fuel  management  pilot  system  to  automatically 
control  and  monitor  gasoline  dispensing.     If  the  project  is  suc- 
cessful,  the  Authority  will  consider  installing  the  management 
system  at  all  locations  to  control  gasoline  and  diesel  fuel. 
Furthermore,   the  Authority  is  eliminating  the  use  of  No.  6 
heating  fuel  at  two  major  locations   (Charlestown  and  Everett)  and 
replacing  the  heating  systems  with  more  energy  efficient  boilers 
(dual  gas/No.   2  oil  boilers  have  been  installed  at  Everett) . 

In  the  area  of  electric  power,  obsolete  25  HZ  power  conversion 
facilities  are  being  replaced  with  energy  efficient,   lower  energy 
cost  substations  to  further  reduce  dependence  on  25  HZ  power 
purchased  from  Boston  Edison  Company  through  the  inefficient  fre- 
quency converter  at  South  Boston. 

The  energy  use  reduction  from  1980  to  1981  is  533,065  x  10^  btu, 
which  is  the  energy  equivalent  of  4,240,738  gallons  of  gasoline. 
The  dollar  value  of  this  energy  saving  is  on  the  order  of  $3.4 
million  to  $4.2  million  depending  on  the  price  per  gallon  for  the 
quantities  of  fuels  saved  (gasoline,  diesel  fuel.  No.   6  oil, 
aviation  jet  fuel) .     This  saving  equals  20  percent  to  26  percent 
of  the  increased  operating  income  in  1981  compared  with  1980  as 
shown  in  Table  2-14. 

The  fuel  efficiency  of  MBTA  revenue  vehicles  translated  into 
revenue  vehicle  miles  per  gallon  of  gasoline  is  shown  to  have 
increased  from  1.02  to  1.14  from  1978  to  1981   (Table  2-14).  By 
comparison,   the  average  commuter  automobile  produces  15  vehicle 
miles  per  gallon  of  gasoline. 


♦Information  on  energy  efficiency  was  provided  by  the  MBTA  Office 
of  Energy  Conservation. 
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The  reasons  for  the  relatively  high  energy  use  by  MBTA  vehicles 
compared  with  the  average  commuter  automobile  is  caused  by  the 
unused  capacity  in  transit  vehicles,  due  to  the  predominant  one- 
way flow  of  passengers  in  the  AM  and  PM  peaks  and  the  con- 
centration of  ridership  during  these  peak  periods.     Also,  as 
noted  previously,  about  30  percent  of  the  electric  energy  is  used 
for  wayside  loads  which  are  not  directly  related  to  moving 
vehicles.     However,   the  more  realistic  measure  of  energy  effi- 
ciency is  in  terms  of  passenger  miles  per  gallon  of  fuel. 

Using  the  1981  figure  of  4.29  passengers  per  revenue  mile  for  the 
MBTA  multiplied  by  the  35,711,187  revenue  miles  in  1981  (Table 
2-14)   produces  153,201,000  passengers.     Assuming  the  average 
passenger  trip  length  is  5  miles,   the  number  of  passenger  miles 
becomes  766,005,000.     Dividing  the  passenger  miles  by  the  fuel 
equivalent  of  31,141,876  gallons  of  gasoline  produces  25 
passenger  miles  per  gallon  of  fuel  equivalent. 

Assuming  the  average  commuter  automobile  carries  1.4  persons,  the 
energy  efficiency  becomes  21  passenger  miles  per  gallon  of  fuel. 
This  indicates  that  the  energy  efficiency  of  the  MBTA  transpor- 
tation system  is  about  1.2  times  the  energy  efficiency  of  the 
average  commuter  automobile.     It  should  be  noted  that  all  of  the 
MBTA  gasoline  and  a  portion  of  the  diesel  fuel  are  used  in  non- 
revenue  vehicles.     Therefore,   this  energy  is  not  directly 
involved  in  moving  revenue  passenger  vehicles.     If  the  comparison 
of  the  energy  efficiency  of  the  MBTA  and  private  cars  were  made 
during  the  peak  periods  and  only  the  energy  used  to  move  the 
vehicles  considered,   the  energy  efficiency  of  the  MBTA  would  be 
considerably  greater. 

In  1980,   the  Authority  purchased  7,069,211  gallons  of  diesel  fuel 
for  buses  and  non-revenue  vehicles.     Assuming  296,200,000 
passenger  miles  for  buses,   the  energy  efficiency  is  greater  than 
42  passenger  miles/gallon  since  a  portion  of  the  diesel  fuel  is 
used  in  trucks. 

What  becomes  evident  here  is  that  a  large  amount  of  energy 
investment  made  in  the  system  as  a  whole  results  in  high  energy 
use  per  passenger  mile  when  the  system  is  being  used  at  low  capa- 
city.    However,   there  is  a  low  marginal  cost  associated  with  the 
addition  of  increased  ridership.     For  example,   if  the  Authority 
increased  revenue  mileage  by  10  percent  to  handle  a  10  percent 
increase  in  ridership,   the  energy  efficiency  would  be  4.4  percent 
greater  than  the  total  figure  shown  for  1981  since  a  large  por- 
tion of  the  electric  energy  used  by  the  system  is  fixed.  In 
1981,   29  percent  of  the  total  electric  energy  used  by  the  system 
was  consumed  by  non-traction  loads,  and  this  portion  of  the 
electric  use  would  be  unaffected  by  increased  train  mileage. 
Appendix  F  provides  a  sample  calculation  to  show  the  effects  of 
such  a  mileage  increase  on  system  energy  efficiency. 
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2.7.2     Peak  Load  Factor  Standards  and  Existing  Conditions 

In  viewing  energy  efficiency  factors  and  the  quality  of  service 
provided  by  the  system,  an  analysis  of  existing  load  factors  on 
various  routes  is  essential  to  determine  both  operating  trends 
and  short-term  service  planning.     In  1977,  as  part  of  the  Service 
Policy  for  Surface  Transportation  established  by  the  MBTA,  peak- 
load  factor  standards  were  created.     These  standards  demonstrate 
a  relationship  between  passengers  per  vehicle  and  seating  capa- 
city for  time  and  type  of  service  provision.     The  maximum  load 
standards  for  surface  travel  are  as  follows: 

Maximum  Load  Standards  -  Bus  and  Trackless  Trolley  Service* 


Service 
Function 

Peak  30 
Minutes** 

Total  Peak 
Period 

Midday 

Evening 

Linehaul 

100% 

100% 

100% 

100% 

Feeder 

140% 

120% 

100% 

100% 

Cross-Town 

140% 

120% 

100% 

100% 

Inter-Town 

140% 

120% 

100% 

100% 

Maximum  load  factor  standards  have  not  been  defined  in  this 
manner  for  the  rapid  transit  lines. 

The  existing  load  factors  observed  on  the  surface  routes  range 
from  relatively  low  values   (less  than   .50)   on  some  suburban  ser- 
vice at  off-peak  times  to  well  over  3.0  on  the  rapid  transit  and 
trolley  cars  during  the  peak.     The  load  factors  by  route  for  peak 
hours  are  provided  in  Appendix  C-2.     A  notation  has  been  made  for 
each  route  where  the  load  factor  has  increased  since  last  year. 
The  average  peak  period  load  factor  for  all  bus  routes  combined 
was   .99  in  1981,  which  compares  with  a  slightly  lower  level  of 
.97  in  1980. 

2.7.3     Operating  Capacities 

Whereas  load  factors  relate  only  to  seating  capacity  on  indivi- 
dual vehicles,   the  operating  capacity  of  a  system  is  estimated  as 
a  function  of  both  the  seating  and  standing  capacity  on  vehicles 
(both  surface  and  rapid  transit)   and  the  number  of  vehicles 
making  runs.     The  effective  operating  capacity  is  less  than  the 
absolute  operating  capacity  because  of  such  factors  as  passenger 


*MBTA,  Service  Policy  for  Surface  Public  Transportation, 
August  3,  1977. 

**During  1981,  the  MBTA's  standard  was  temporarily  changed  to  160 
percent  for  all  bus  routes  (during  peak  30  minutes)  as  a  budget 
reduction  measure. 


-76- 


flow,   train  flow,  and  spatial  distribution  of  passengers  on 
trains  and  in  stations.     For  the  MBTA  rapid  transit  system,  the 
signal  system  has  also  provided  a  design  constraint. 

The  theoretical  operating  capacity  of  the  surface  system  is  much 
less  constrained  by  the  current  infrastructure  and  is  principally 
determined  by  the  number  of  assignable  vehicles   (1,025  buses  and 
50  trackless  trolleys  in  1981),   the  number  of  scheduled  trips 
(7,121  daily  in  1981),  and  the  number  of  drivers  available. 

To  estimate  the  current  and  potential  theoretical  operating  capa- 
city for  the  rapid  transit  system  is  more  complex.     Detailed  in 
Appendix  C-3  is  a  line-by-line  description  of  this  process  for 
normal  and  crush  loads  under  four  different  conditions: 

1.  Actual  Capacity.     Reflects  the  estimated  line  capacity  given 
present  service  schedules. 

2.  Constrained  Capacity.     The  number  of  passengers  accommodated 
with  the  maximum  amount  of  service  which  can  be  provided 
given  the  existing  vehicle  fleet. 

3.  Potential  Capacity.     The  number  of  people  that  can  be  carried 
with  an  unlimited  fleet  and  station  modifications  necessary 
to  accommodate  longer  trains, 

4.  Design  Capacity.     The  maximum  capacity  possible  given  the 
design  limitations  of  the  signal  system  and  assuming  absolute 
schedule  adherence. 

Table  2-15  provides  a  summary  of  this  information  for  the  rapid 
transit  lines.     A  detailed  explanation  of  the  process  and  assump- 
tions used  to  derive  this  information  may  be  found  in  Appendix 
C-3,  Operating  Capacity. 
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3.0     RIDERSHIP  IMPACTS  OF  RECENT  FARE  INCREASES 


In  response  to  the  rising  cost  of  operating  the  MBTA  and 
restrictions  on  the  funding  levels,   the  Massachusetts  Bay 
Transportation  Authority  increased  fares  and  reduced  service  in 
recent  years.     These  changes  have  already  been  described  in 
Section  2.0  of  this  report.     Actions  of  this  nature  have  had  a 
negative  effect  on  ridership  levels,  causing  passengers  to  seek 
other  less  costly  or  more  convenient  alternative  transportation. 
The  rider's  response  to  changes  in  fares  or  service  levels,  quan- 
tified in  terms  of  elasticities,  depends  on  several  factors 
including:     the  proportional  change  in  the  fare  or  service  level; 
the  trip  characteristics  such  as  sub-mode  used  (bus  or  rapid 
transit) ,  time  of  travel  or  trip  purpose;   and  the  socioeconomic 
characteristics  of  the  rider  such  as  age  or  income  and  the  cost 
characteristics  of  alternative  modes. 

This  section  presents  a  brief  review  of  the  literature  on  fare 
and  service  elasticities.     The  estimated  ridership  changes  on  the 
MBTA  due  to  the  recent  fare  increases  are  then  presented.  An 
elasticity  analysis  has  been  performed  to  estimate  these  changes, 
and  an  assessment  of  the  usefulness  of  and  problems  with  elasti- 
city analysis  is  made. 


3 . 1     ELASTICITY  ANALYSIS  AND  RIDERSHIP  RESPONSE 

The  ridership  response  to  a  change  in  either  fare  or  service 
level  may  be  quantified  as  an  elasticity.     Generally,  elasticity 
analysis  in  economics  is  a  measure  of  the  responsiveness  of  con- 
sumers to  changes  in  the  price  (fare)   or  the  quality  of  a  good 
(service).     Here  we  are  examining  fare  elasticity  which  is  a  sta- 
tic measure  of  the  proportional  change  in  a  dependent  variable 
(ridership)  with  a  percentage  change  in  price.     Since  the  elasti- 
city is  found  by  computing  the  ratio  of  two  percentages,   it  is  a 
dimensionless  number,  meaning  that  its  value  does  not  depend  on 
the  units  used  for  measuring  demand  and  price. 

For  example,   in  this  case,  we  are  interested  in  discovering  the 
price  level  at  which  riders  will  cease  to  use  transit  or  will 
find  alternative  modes  of  transportation  to  be  more  attractive 
than  using  the  transit  service  provided  at  a  given  cost.     To  do 
this,   looking  at  the  historic  percentage  change  in  ridership  with 
each  percentage  change  in  fare  or  service  may  be  useful.  To 
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quantify  changes  in  levels  of  service  in  terms  of  the  perceived 
value  to  riders  is  difficult.     However,   they  may  be  derived  by 
substituting  a  measurable  value  such  as  change  in  headway  or 
frequency,  etc. 

Although  there  are  several  methods  for  calculating  elasticities, 
the  empirical  elasticities  referred  to  throughout  this  study  are 
arc  elasticities.     An  arc  elasticity  is  defined  as  a  percentage 
change  in  ridership  based  on  a  percentage  change  in  price  rela- 
tive to  the  average  of  the  before  and  after  ridership  and  price 
values,   respectively.     It  is  defined  mathematically  as: 

(    (q2  -  ql)/(    (q2  +  ql)/2)  ) 
eaj-c  =   (    (p^  -  p-L)/(    (p^  +  iq)/2)  ) 

where  ql  =  ridership  before  fare  increase 

where  q2  =  ridership  after  fare  increase 

where  pi  =  fare  before  fare  increase 

where  p2  =  fare  after  fare  increase 

Thus,  an  arc  elasticity  is  the  ratio  of  the  fractional  change  in 
actual  demand   (ridership,   in  this  case)   to  a  fractional  change  in 
price  (the  fare)  here. 

Service  elasticities  are  derived  in  the  same  manner  by  substi- 
tuting a  measurable  value  for  the  change  in  the  level  of  service, 
such  as  headway  (service  frequency)  change. 

For  example,  a  review  of  the  literature  on  fare  changes  in  other 
cities  has  pointed  to  a  range  of  elasticities  that  could  be 
applied  to  Boston.     Although  this  will  be  demonstrated  in  greater 
detail  in  Section  3.2.4,  these  are  the  ranges  into  which  transit 
fare  elasticities  fall. 

Peak  Period 


rapid  transit  = 

-.08 

to 

-.36 

local  bus  = 

-.17 

to 

-.38 

express  bus  = 

-.03 

to 

-.33 

Off-Peak  Period 

rapid  transit  = 

-.18 

to 

-.44 

local  bus  = 

-.26 

to 

-.41 
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In  general,  the  lower  estimates  are  based  on  elasticities  derived 
from  Boston's  past  fare  increases.  For  a  review  of  elasticities, 
the  reader  is  directed  to  two  basic  DOT  publications.* 

3.1.1  Review  of  Past  Rider  Response 

Ridership  response  to  changes  in  the  transit  fares  and  service 
levels  has  been  studied  extensively  over  the  past  20  years. 
Difficulty  arises,   however,   in  trying  to  isolate  the  effects  of 
just  a  fare  increase  or  service  change.     A  fare  increase  is 
typically  coupled  with  a  change  in  service,  marketing  technique 
or  promotional  campaign,  making  it  difficult  to  determine  the 
sole  effects  of  a  fare  change.     Other  exogenous  factors,   such  as 
a  gasoline  price  increase  or  supply  shortage,  might  obscure  the 
effects  of  a  fare  or  service  change.     Despite  these  problems, 
several  basic  conclusions  have  been  drawn  from  previous 
experience.     They  are  summarized  below. 

3.1.2  Fare  Changes  and  Elasticity 

•  A  general  rule — the  Curtin  Rule —  that  has  been  used  by  the 
transit  industry  in  the  past,   states  that  for  every  one  per- 
cent increase  in  fare,  there  will  be  a  corresponding  decrease 
of  one-third  of  one  percent  in  ridership.     Although  actual 
ridership  response  depends  upon  the  particular  city  and  cir- 
cumstances surrounding  the  fare  change,  the  use  of  this  factor 
is  still  adequate  for  general  systemwide  estimates. 

•  Transit  demand  is  inelastic  with  respect  to  fare;   that  is,  a 
change  in  fares  will  cause  a  lower  proportional  change  in 
ridership. 

•  Elasticities  to  bus  fare  changes  are  generally  higher  than 
rapid  transit  elasticities. 

•  Off-peak  elasticities  are  generally  higher  than  peak  period 
elasticities.     This  corresponds  with  the  responses  of  riders 
making  work  trips  being  less  sensitive  to  fare  changes  than 
those  making  shopping  trips. 

•  Empirical  evidence  does  not  generally  support  the  theory  that 
the  relative  response  to  a  fare  change  depends  upon  both  the 
absolute  and  proportional  magnitude  of  the  change.  The 
elasticities  derived  using  a  relatively  low  base  fare  and  a 
relatively  minor  increase  should  be  transferable  to  other 
situations.     Until  recently,  however,  most  fare  increases  have 
not  typically  been  drastic,  making  it  difficult  to  generalize 
as  to  the  exact  impacts  of  the  1980  and  1981  changes. 


*U.S.  DOT,  FHWA,  Traveler  Response  to  Transportation  Systems 
Changes ,  1981;  U.S.  DOT,  UMTA,  Patronage  Impacts  of  Changes  in 
Transit  Fares  and  Service,  prepared  by  Ecosometrics ,   Inc.,  1981. 
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3.1.3  Service  Changes  and  Elasticity 

•  Transit  demand  is  inelastic  with  respect  to  changes  in 
service,   that  is,  a  one  percent  change  in  a  service  charac- 
teristic  (e.g.,   service  frequency,  vehicle  miles)  will  produce 
a  lower  percentage  change  in  ridership. 

•  Off-peak  and  weekend  service  elasticities  are  higher  than  peak 
period  service  elasticities. 

•  Ridership  levels  are  more  responsive  to  service  changes  on 
routes  with  lower  levels  of  service  than  those  with  higher 
levels  of  service;   for  example,  a  reduction  in  service  on  a 
route  with  high  headways   (low  bus  frequency)  would  produce  a 
greater  loss  in  riders  than  a  similar  reduction  on  a  route 
with  low  headways   (high  frequency). 

•  In  g-'/i-r-al,   ridership  is  less  responsive  to  fare  changes  than 
to  an  equivalent  percentage  change  in  service,   i.e.,  fare 
elasticities  are  lower  than  service  elasticities. 

•  The  impacts  of  service  changes  have  most  typically  been 
measured  in  terms  of  the  change  in  headways  or  vehicle  miles 
of  travel . 

•  Headway  and  vehicle-mile  elasticities  are  similar,  based  on 
actual  case  studies.     Aggregate  vehicle-mile  elasticities  are 
considered  irrespective  of  whether  they  relate  to  frequency, 
route  length,   route  density  or  service-hour  changes. 

•  Ridership  is  more  responsive  to  improvements  in  headway  than 
in-vehicle  time.     This  conclusion  is  drawn  from  the  results  of 
bus  priority  lane  demonstrations  in  several  cities  (including 
Boston) . 

3.1.4  The  Results  of  Fare  Increases  in  Other  Cities 

In  a  further  attempt  to  summarize  the  general  effects  of  a  fare 
increase,  a  review  of  the  effects  of  fare  increases  in  other 
cities  has  been  conducted.     This  review  reaf firms . the  conclusions 
of  Curtin   (1968)   that  response  to  fare  increase  is  generally 
inelastic,   i.e.,   ridership  change  is  proportionally  smaller  than 
the  fare  change.     The  following  is  a  description  of  case  studies 
of  fare  increases  and  their  impacts  on  ridership  in  other  cities. 

New  York  State  Metropolitan  Transportation  Authority  (MTA) 

An  EIS  prepared  in  May  1981  predicted  a  loss  of  ridership  for 
proposed  fare  increases  of  15  and  40  cents  on  subway  and  bus 
lines  and  20  and  50  percent  increases  on  commuter  rail  lines. 
The  amount  of  fare  increase,  projected  loss  in  ridership,  and 
revenues  are  shown  as  follows. 
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Ridership  and  Revenue 


Fare  Increase 

Ridership 

Revenue 

subway  and  bus 

15<: 

-5.0%  to  -6.7% 

+16 

.6% 

to  18. 

.3% 

commuter  rail 

20<: 

subway  and  bus 

40<: 

-13.4%  to  -17.8% 

+  37 

.6% 

to  43. 

.5% 

commuter  rail 

50<: 

The  report  analyzed  subsequent  effects  on  vehicular  transpor- 
tation, air  quality,  economic  activity,   lower-income  groups  and 
related  areas. 


Transportation 


Fare  Increase 

Increase  in  Daily 

VMT-Regionwide 

subway  and  bus 

15C 

+0.3%  to 

0.4% 

commuter  rail 

20C 

subway  and  bus 

40<: 

+0.8%  to 

1.1% 

commuter  rail 

50<: 

Air  Quality 

Fare  Increase 

Auto  Emissions 

-  Regionwide 

subway  and  bus 

15<: 

hydrocarbons 

+0.3% 

commuter  rail 

20<: 

carbon  monoxide 

+0.7%  to  1.0% 

nitrogen  oxide 

+0.2%  to  0.4% 

subway  and  bus 

40<: 

hydrocarbons 

+0.7%  to  1.0% 

commuter  rail 

506 

carbon  monoxide 

+0.8%  to  1.1% 

nitrogen  oxide 

+0.8%  to  1.0% 

The  EIS  concludes  "the  projected  range  of  increased  emissions  for 
either  HC  or  CO  does  not  represent  a  significant  impact  to 
regional  air  quality."     The  EIS  stated  that  the  fare  increase 
would  have  little  impact  on  the  overall  level  of  regional 
economic  activity,  but  conceded  there  would  be  a  greater  impact 
on  lower-income  groups.     For  example,  an  individual  earning 
$10,000  annually  would  have  to  spend  an  additional  1  percent  of 
his  income  if  the  fare  were  raised  15  cents.     (An  individual 
earning  $20,000  would  pay  an  additional  0.52  of  his  income). 
Negligible  impacts  were  reported  on  noise  levels,  water  quality, 
land  use,  and  cultural  resources. 


Data  from  a  1980  fare  increase  were  also  included  in  the  EIS. 
Fares  on  all  lines  were  increased  an  average  of  20  percent,  with 
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weekend  half-fare  and  senior  citizens  half-fare  programs  reduced, 
along  with  service  quality  reductions.     This  caused  a  5.7  percent 
decline  in  subway  ridership  during  the  last  six  months  of  1980, 
and  9  percent  and  11  percent  declines  in  ridership  reported  for 
two  bus  lines.     Other  lines,   including  Conrail  and  the  Long 
Island  Railroad  reported  ridership  increases  of  3  to  4  percent. 

A  different  study  reported  ridership  reaction  to  the  1966  New 
York  City  subway  fare  increase  in  the  following  way: 


As  is  apparent  from  the  chart,  work  trips  showed  the  smallest 
ridership  decrease,  with  more  significant  drops  in  off-peak  hours 
when  more  discretionary  trips  are  likely. 

Ontario  Cities  Study 

Following  a  series  of  fare  increass  in  24  Ontario  cities  from 
1975  to  1977,  a  study  revealed  changes  in  ridership  ranging  from 
an  increase  of  14.7  percent  to  a  decrease  of  35  percent.  The 
average  ridership  decrease  was  1.1  percent.     The  average  fare 
increase  was  26  percent  and  different  market  segments,  i.e., 
children,  students,  adults  were  subject  to  different  levels  of 
increase.     Based  on  a  six-month  period  following  the  fare 
increase,  average  revenues  for  transit  systems  rose  18.5  percent. 

Other  salient  points  of  this  example  include: 

•  Only  one  of  the  cities  experienced  a  revenue  loss  from 
increasing  its  fares. 

•  "The  effectiveness  of  a  fare  increase  in  producing  increased 
revenue  decreases  with  the  time  elapsed  since  the  increase. 
It  appears  that  transit  riders  need  some  time  after  the  fare 
increase  before  they  can  switch  to  other  transportation  modes 
or  eliminate  certain  unessential  trips  or  both." 

An  earlier  Ontario  study  of  14  cities  in  1976  examined  ridership 
levels  within  three  months  of  fare  increases.     For  large  cities 
over  200,000,  the  shrinkage  ratio  was  about  -.20;   i.e.,  a 
10  percent  increase  in  fares  resulted  in  a  2  percent  reduction  in 
ridership.     For  smaller  cities,  the  shrinkage  ratio  was  about 
-.33,  or  the  same  figure  Curtin  (1968)  reached. 


Period  of  Day 


Ridership  Decrease 


7  AM 

10  AM 
4  PM 
7  PM 

11  PM 


10  AM 
4  PM 
7  PM 

11  PM 
7  AM 


2.4% 
8.0% 
5.0% 
14  .6% 
3.7% 
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North  Virginia  Bus  Routes 

The  effect  of  peak  period  fare  increases  on  a  series  of  bus  lines 
running  from  Northern  Virginia  to  Washington  D.C.,  was  reported 
in  1978.     Trip  distances  varied  from  5  to  16  miles,  and  patronage 
was  seasonally  adjusted. 

Along  a  5-mile  route  from  Arlington  to  Washington,  D.C.,   the  fare 
was  increased  52  percent.     Subsequent  ridership  loss  was  6.92 
percent  (elasticity  -  28  percent).     On  the  Falls  Church  to 
Washington  line,  a  fare  increase  of  31  percent  resulted  in  a 
ridership  drop  of  8.4  percent  (elasticity  -   .27  percent).  Along 
the  16-mile  Shirley  Highway  Corridor,  a  40  percent  fare  increase 
showed  a  1.05  percent  decrease. 

The  report  observes  that  the  longer  Shirley  Highway  Bus  route 
showed  less  elasticity  with  respect  to  transit  patronage.  The 
premium  express  service  offered  by  the  line  appears  less  sen- 
sitive to  price  increase.     A  fourth  bus  line  reported  an  increase 
in  passenger  ridership  following  an  increase  in  fares.  The 
report  claims  unidentified  phenomena  are  responsible  for  this 
occurance . 

The  conclusion: 

There  was  little  evidence  of  passengers  on  either  service 
shifting  travel  outside  the  peak  periods  to  avoid  higher 
fares.     The  fare  increase  had  no  effect  on  auto  travel. 
These  results  suggest  applying  different  pricing  policies  to 
different  types  of  transit  service. 

California  Fare  Increases 

A  report  published  in  1980  showed  effects  on  ridership  and 
revenue  of  fare  increases  in  Los  Angeles,  San  Diego,  and  the 
San  Francisco-OaKland  area. 

The  Southern  California  Rapid  Transit  District  (SCRTD)  carried 
330  million  riders  in  1979  on  220  routes.     Its  basic  fare  was  40 
cents,   20  cents  additional  for  express,  10  cents  additional  for 
transfer,  and  10  cents  for  seniors.     In  the  spring  of  1980,  a 
fare  increase  raised  the  base  fare  to  50  cents,  with 
"significant"  increases  in  the  cost  of  passes,  and  a  10  cent/ 
stage  increase  on  express  lines.     Ridership  declined  6.7  percent, 
and  revenue  increased  22.1  percent. 

The  San  Diego  Transit  Corporation   (SDTC)   carried  in  1975  120,000 
riders  weekly.     In  August  of  1978,   its  base  fare  was  40  cents, 
with  20  cents  for  seniors  and  25  cents  for  youths.     The  fare 
increase  raised  the  basic  fare  to  60  cents,  off-peak  senior  to  30 
cents,  and  express  to  75  cents.     As  a  result,  ridership  declined 
20  percent,  and  revenues  increased  41.6  percent. 
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AC  Transit  services  Alameda  and  Contra  Costa  counties  with  trans- 
bay  service  from  Oai^land  to  San  Francisco.     On  the  average  day, 
it  carries  247,000  passengers.     In  1978,   its  basic  fare  was 
increased  from  35  cents  to  50  cents,  with  "moderate"  increases 
for  trans-bay  and  express  service,  previously  set  at  $1.25. 
Under  the  fare  increase,   ridership  declined  9.8  percent,  and 
revenue  increased  43  percent. 


Patronage,  clearly,  was  more  inelastic  in  Southern  California  and 
the  Bay  area  than  it  was  in  San  Diego.     The  report  concluded  that 
short-trip  users  were  paying  more,  generally,   in  each  California 
city  studies  and  that  staged  or  distance-based  fares  would  be 
more  equitable: 

Highly  differentiated  scenarios  offer  the  greatest  balance 
for  modest  patronage  losses  combined  with  significant 
revenues . 


Baltimore 


Zone  fares  were  raised  in  Baltimore  in  March  of  1976.  Regular 
fares  were  increased  from  30  to  35  cents   (off  peak)   and  40  cents 
(peak  hours)   in  addition  to  10  cents/zone.     Revenue  increased  an 
unspecified  amount,  while  adult  ridership  declined.     After  a 
year's  observation,   the  study  revealed  an  elasticity  level  one- 
half  of  the  accepted  norm  of  Curtin   (.33),  or  .165. 


In  conclusion,  the  studies  observed  have  shown  ridership  to 
decline  roughly  one-third  of  one  percent  for  every  percent 
increase  in  fares.     Few  of  the  studies  available  have  gone  beyond 
observations  of  ridership  declines.     The  New  York  State  Metro- 
politan Transportation  Authority's  is  the  only  report  observed  to 
include  calculations  for  increases  in  VMT  and  subsequent  air 
quality  impacts.     The  EIS  concludes  that  impact  is  minimal.  The 
New  York  State  EIR  also  is  the  only  observed  study  that  examines 
socioeconomic  data  to  determine  possible  imapcts  on  lower-  and 
moderate-income  groups. 


3.2     RIDERSHIP  CHANGE  FROM  1981  MBTA  FARE  INCREASE  

A  comparison  of  November  1981  and  November  1980  ridership  levels 
indicates  that  approximately  90,200  fewer  trips  were  made  on  an 
average  weekday  in  November  1981.*     This  translates  into  a  loss 
of  roughly  15.0  percent  of  the  average  weekday  trips  made  on  the 
MBTA.     Of  the  90,200  trips,   it  is  expected  that  approximately 
56,700  fewer  trips   (9.4  percent)  were  made  because  of  the  fare 


*The  difficulty  and  uncertainty  in  estimating  ridership  on  the 
MBTA  is  addressed  in  Appendix  B. 
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increase  of  August  1981.     Service  cuts  accounted  for  a  loss  of 
32,000  trips   (5.3  percent)   on  an  average  weekday.     In  addition, 
it  has  been  estimated  that  1,500  of  the  trips   (0.2  percent)  were 
lost  because  of  the  bus  replacement  program  in  effect  during 
track  repairs  on  the  Dorchester  Branch  of  the  Red  Line.  Other 
trips  might  have  been  lost  due  to  deterioration  of  levels  of 
service  on  the  rapid  transit  lines.     The  ridership  levels  for  an 
average  weekday  in  November  1980  and  November  1981  are  shown  by 
mode  in  Table  3-1.     The  ridership  profile  is  also  displayed. 

The  most  significant  changes  in  the  types  of  riders  were  the 
increase  in  the  number  of  elderly  riders  due  most  probably  to  the 
free  off-peak  fare,   the  increase  in  the  number  of  pass  users,  and 
the  decrease  in  the  number  of  riders  who  pay  the  full  adult  cash 
fare.     The  smallest  impact  was  on  riders  who  use  only  rapid  tran- 
sit.    The  greatest  loss  was  in  the  number  of  trips  made  using 
both  rapid  transit  and  bus  for  a  single  trip.     A  more  detailed 
review  of  the  procedure  and  results  is  provided  in  Appendix  E. 

Another  way  of  presenting  these  changes  is  to  illustrate  the 
change  in  unlinked  trips.     This  eliminates  the  uncertainty  asso- 
ciated with  linking  trips;   however,  the  number  of  unlinked  trips 
is  less  meaningful  because  it  is  not  directly  related  to  a 
person-trip.     That  is,  one  linked  trip  made  by  transferring  from 
a  surface  vehicle  to  a  rapid  transit  line  would  be  counted  as  two 
unlinked  trips,   one  on  surface  and  one  on  rapid  transit.  A 
single  bus  trip  would  be  counted  as  one  unlinked  bus  trip;  a 
single  linked  trip  where  a  transfer  is  made  from  one  bus  to 
another  bus  would  be  counted  as  two  unlinked  surface  trips.  The 
purpose  of  displaying  the  change  in  unlinked  trips  is  to  facili- 
tate the  derivation  of  fare  elasticities  and  to  isolate  the 
effects  of  service  changes.     The  percentage  change  in  unlinked 
trips  is  very  similar  to  that  observed  in  linked  trips: 

Nov.  Nov.  Percent 

1981  1980  Change 

unlinked  rapid  transit      310,100  360,300  -13.9% 

unlinked  surface  422,100  507,000  -16.7% 

TOTAL  732,100  867,300  -15  .6% 


3 . 3     ANALYSIS  OF  RIDERSHIP  LOSS 

Elasticities  can  be  calculated  from  the  change  in  ridership  and 
fare  levels  using  November  1980  and  November  1981  levels  to 
represent  before  and  after  conditions,   respectively.  The 
elasticities  implied  in  the  data  for  unlinked  trips  are  as 
follows : 
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rapid  transit  only 

combined  rapid 

transit  &  surface 

surface  only 

TOTAL 

adult  -  full  cash 
-  pass 

elderly  & 
handicapped 

student  &  children 

other  free 

TOTAL 


#  Trips (%) 
November  1981 

137,997(  27.0%) 

194,218(  38.0%) 

178.885(  35.0%) 

511, 100 (100.0%) 

209,551(  41.0%) 
174,796(  34.2%) 

62,865(  12.3%) 

44,977(  8.8%) 
18.911(  3.7%) 
511, 100 (100,0%) 


#  Trips (%) 
November  1980 

156,300(  26.0%) 

234,500(  39.0%) 

210,500(  35.0%) 

601,300 (100.0%) 

321,100(  53.4%) 
151,500(  25.2%) 

46,300(  7.7%) 

59,500(  9.9%) 
22,900(  3.8%) 
601, 300 (100. 0%) 


Change (%) 

-  13,303 (-11.7%) 

-  40  ,  232  (-17.  2%) 

-  31,615(-15.0%) 

-  90,200  (-15.0%-) 

-111,549 (-34.7%) 
+  23,296 (+15.4%) 

+  16, 565 (+35.3%) 

-  14,523 (-24.4%) 

-  3  ,  939  (-17  .  4%) 

-  90,200 (-15.0%) 


r 


Summary  of  Ridership  Loss  for  Average  Weekday 

IN  November 


Table  3-1 
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e  arc* 


unlinked  surface 
unlinked  rapid  transit 


-.32 
-.48 


TOTAL  system  unlinked 


-.38 


*Uses  ridership  values  as  reported  above; 
fare  levels  used  were  as  follows: 


Nov.  1980 


Nov.  1981 


unlinked  surface 
unlinked  rapid  transit 
linked  total 


21.8  cents 

42.4  cents 

43.5  cents 


39.6  cents 
60.0  cents 

69.7  cents 


These  elasticities  include  the  effects  of  both  a  fare  increase 
and  service  reduction  and,  therefore,   tend  to  be  higher  than 
those  expected  solely  from  a  fare  increase.     An  attempt  was  made 
to  isolate  the  effects  of  the  service  reduction  from  the  fare 
increase.     The  number  of  trips  lost  due  to  the  service  cuts  was 
estimated  using  the  percent  reduction  in  service  and  a  derived 
service  elasticity. 

Th^  fare  elasticities  developed  by  adjusting  for  service  reduc- 
tions are  presented  below: 

•  unlinked  bus  trips:     e  arc  =  -.19 

assuming  a  12.0  percent  reduction  in  bus  service  resulted  in  a 
7.3  percent  drop  in  ridership; 

•  unlinked  rapid  transit  trips:     e  arc  =  -.41 

assuming  a  .2  percent  drop  in  riders  due  to  the  replacement 
bus  service  on  the  Red  Line  and  a  loss  in  the  rapid  transit 
portion  of  a  combination  trip  because  of  the  bus  service  cuts: 

•  total  unlinked  trips:     e  arc  =  -.27 

The  elasticities  for  buses  appear  to  be  more  in  agreement  with 
the  literature  after  adjusting  for  service  changes.     However,  the 
rapid  transit  elasticities  are  still  significantly  higher  than 
expected.     This  implies  that  other  forces  such  as  service 
reliability  might  have  been  acting  to  discourage  ridership  during 
this  time. 

The  ridership  response  to  changes  in  the  reliability  of  service 
is  hard  to  quantify.     The  MBTA  measures  the  number  of  trips 
missed  on  a  daily  basis.     The  MBTA  has  set  a  performance  level  to 
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meet  98  percent  of  all  schedule  trips.     The  increase  in  the 
number  of  missed  trips  over  the  last  few  years  was  used  as  a 
measure  of  reliability.     Assuming  that  trips  missed  consistently 
would  produce  the  same  effects  on  ridership  as  service  cuts,  the 
change  in  the  number  of  missed  trips  since  the  end  of  1979  was 
applied  to  a  service  reduction  elasticity  to  further  adjust  the 
fare  elasticity  on  rapid  transit.     This  procedure  produced  the 
following : 

•  unlinked  rapid  transit  trips:     e  arc  =  -.36 

This  is  still  somewhat  higher  than  expected  from  previous 
experience.     More  reasonable  estimates  were  obtained  by  using 
the  composite  effect  of  the  1980  and  1981  fare  increases.  The 
elasticity  derived  using  pre-1980  fare  increase  levels  are  as 
follows : 

•  unlinked  rapid  transit  trips:     e  arc  =  -.24 

Adjusting  this  for  service  changes  would  produce  an  arc 
elasticity  of  -.22.     It  appears  that  the  combined  effects  of 
both  fare  increases  on  the  rapid  transit  lines  would  explain 
the  unexpectedly  high  ridership  loss  that  resulted. 


3 . 4     USEFULNESS  OF  ELASTICITY  ANALYSIS 

As  can  be  deduced  from  the  analysis  just  presented,  a  wide  range 
of  elasticities  can  be  used  to  project  the  impacts  of  service  or 
fare  changes  on  ridership  levels.     Professional  judgement  must  be 
applied  to  select  the  appropriate  elasticities  to  evaluate  a  par- 
ticular situation.     In  general,  this  type  of  projection  is 
necessary  to  develop  reasonable  estimates  for  the  revenue  and 
ridership  consequences  of  implementing  a  set  of  measures.  It 
supplies  a  transportation  provider  with  a  quick  and  inexpensive 
analysis  technique.     For  the  purposes  of  comparing  alternative 
strategies,  elasticities  are  expected  to  be  even  more  useful 
tools  as  it  can  be  assumed  that  any  bias  present  would  be  the 
same  for  each  alternative. 
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4.0     ENVIRONMENTAL  IMPACTS 


The  most  significant  environmental  impacts  that  can  result  from  a 
fare  increase  on  the  MBTA  relate  to  changes  in  air  quality  and 
energy  consumption.     As  the  cost  of  public  transportation 
increases  and  travelers  stop  using  transit,   they  must  either  take 
some  other  mode  of  transportation  for  that  trip  or  not  make  that 
trip.     If  passengers  switch  to  either  private  automobiles  or 
taxis,   the  total  number  of  vehicle  miles  traveled  (VMT)  will 
increase,  causing  emissions  and  energy  consumption  to  rise. 

The  magnitude  of  the  air  quality  impacts  can  be  estimated  using 
an  analysis  method  that  considers  three  types  of  changes: 

1.  The  change  in  the  total  regional  VMT. 

2.  The  change  in  congestion   (queue  length)   on  major  Boston 
radial  highways. 

3.  The  change  in  traffic  volumes  at  selected  intersections 
designated  as  CO  (carbon  monoxide)   Hot  Spots  in  Boston. 

The  change  in  total  regional  VMT  is  of  interest  in  order  to 
ascertain  potential  impacts  on  the  production  of  photochemical 
oxidants,   a  major  component  of  smog.     In  general,  as  VMT 
increases,  emissions  of  non-methane  organic  compounds   (NMOC)  and 
nitrogen  oxides   (NOx)   increase  as  well.     Some  of  these  compounds, 
particularly  hydrocarbons   (HC)   and  nitrogen  oxides   (NO^) /  act  in 
the  presence  of  sunlight  to  produce  photochemical  oxidants. 

As  automobile  use  increases,  congestion  on  facilities  that  are 
already  crowded  might  worsen,  causing  increased  queues,  decreased 
speeds  and,  therefore,   increased  delays  for  all  automobiles  on 
that  facility.     This,   in  turn,   leads  to  a  greater  increase  in  CO 
and  HC  emissions  than  would  be  anticipated  based  on  VMT  '^hanges 
alone,  because  CO  and  HC  pollutant  emission  levels  increase  as 
vehicle  speeds  decrease. 

Congested  conditions  at  major  intersections  might  also  be  exacer- 
bated by  increased  traffic  volumes  from  diverted  transit  users. 
This  also  would  lead  to  increased  CO  concentrations.     CO,  unlike 
HC,   is  a  localized  problem  related  to  traffic  at  a  specific  loca- 
tion.    Intersections  where  existing  conditions  have  already 
created  CO  problems  would  be  the  locations  most  likely  to  be  sen- 
sitive to  CO  increases  that  result  from  increased  traffic  volumes. 
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In  order  to  estimate  the  magnitude  of  air  quality  impacts  for 
this  study,  a  determination  of  the  increased  automobile  use 
resulting  from  the  fare  increase  was  made.     This  is  described  in 
the  next  section.     Following  that  description,   the  air  quality 
impacts  will  be  estimated  and  analyzed.     The  relation  to  the 
state's  air  quality  implementation  plan   (SIP)  will  be  discussed. 
The  energy  and  noise  impacts  will  also  be  addressed. 


4.1     ANALYSIS  OF  DIVERSIONS 

The  combined  ridership  loss  due  to  the  two  fare  increases  of 
July  1,   1980,  and  August  1,   1981,  was  used  to  estimate  the  diver- 
sion to  other  modes  and,  hence,   the  air  quality  and  energy 
impacts.     It  is  estimated  that  a  net  decrease  in  daily  passenger 
trips  of  85,000  resulted  since  the  end  of  1979,  due  primarily  to 
the  fare  increases  over  this  time.     Of  these,  between  55  and  65 
percent  of  the  diversions   (46,750  to  55,250  trips)   resulted  from 
the  1981  MBTA  fare  increase.     The  85,000  figure  represents  42,500 
round  trips,  of  which  24,000   (57  percent)   are  peak  trips  and 
18,500    (43  percent)   are  off-peak  trips.* 

The  ]ost  trips  were  divided  into  those  made  within  downtown 
Boston,   those  within  the  core,  excluding  the  downtown,  and  those 
core-bound  trips  originating  outside  the  core  from  each  of  the 
six  CTPS  travel  corridors.     The  core  was  defined  as  Boston  and 
most  of  its  immediately  adjacent  towns.     Within  each  geographic 
category,   the  diverted  transit  trips  were  then  assigned  to  alter- 
native modes  or  trip-making  behaviors.     The  alternatives 
were:     taxi,  automobile,  commuter  rail,  private  bus,  walk/bike, 
other  destination,  and  no  trip.     The  percent  of  the  travel  in 
each  category  assigned  to  each  mode  is  based  largely  on  the  rela- 
tive accessibility  of  the  alternative  modes.     Trip  purposes, 
average  trip  lengths,   automobile  ownership,  and  other  factors 
were  also  considered.     Trips  made  by  automobile  or  taxi  were 
included  in  the  estimate  of  increased  VMT.     Trips  made  to  other 
destinations  were  expected  to  be  made  by  automobile.     A  detailed 
description  of  the  method  and  findings  is  provided  in  Appendix 
F-1. 


4.2     AIR  QUALITY  IMPACTS 

The  Clean  Air  Act  Amendments  passed  by  the  U.  S.  Congress  in 
August  of  1977  established  health-  and  welfare-related  standards 
for  achieving  air  quality.     These  standards  were  established  with 
two  levels  of  attainment:     primary  standards  (protecting  human 
health)   and  secondary  standards   (those  that  prevent  damage  to 


♦Although  off-peak  trips  are  generally  more  sensitive  to  fare 
changes,   fewer  off-peak  trips  were  lost  in  this  analysis,  due  to 
an  off-setting  increase  in  the  number  of  off-peak  trips  made  by 
the  elderly.     The  proportion  of  total  peak/off-peak  ridership 
was  considered  in  calculating  the  total  of  lost  trips. 
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property,  materials,  and  vegetation).     The  State  Implementation 
Plan  outlines  the  steps  that  the  state  will  take  over  the  next 
five  years  to  attain  these  federal  air'quality  standards. 
Inventories  of  current  conditions  and  forecasts  of  future 
emissions  provide  information  for  targeting  the  amount  of 
emission  reductions  needed. 

For  the  purposes  of  this  report,   these  primary  and  secondary 
standards  and  areawide  emissions  levels  were  used  as  indicators 
of  air  quality  impacts.     Total  predicted  emission  increases  were 
compared  to  the  standards  for  HC,  CO,  and  NOx-     For  lead,  the 
fourth  pollutant  estimated,   standards  have  not  yet  been 
established . 

The  possible  health  impacts  of  these  pollutants  were  not  analyzed 
separately  but  rather  the  established  standards  were  considered 
to  be  adequate  indicators  of  health  impacts. 

4.2.1     Regional  VMT 

Based  on  the  estimated  number  of  diverted  trips,   the  choice  of 
alternative  transportation  mode,   the  trip  lengths,   and  the  number 
of  passengers  per  vehicle,   the  following  increases  in  daily  VMT 
are  estimated: 


•  North  Shore  18,800 

•  North  30,900 

•  Northwest  27,600 

•  West  30,900 

•  Southwest  25,400 

•  South  Shore  51,800 

•  Within  Downtown  9,600 

•  Within  Core  35 , 100 
TOTAL  230,100 


The  net  result  is,   thus,  an  additional  230,100  daily  VMT  or 
approximately  70.6  million  VMT  annually.     This  represents  an 
increase  of  roughly  0.5  percent  of  regional  daily  VMT. 

The  air  quality  impacts  associated  with  the  VMT  changes  reported 
above  were  estimated  using  EPA  emission  factors  from  their  M0BILE2 
program.     The  factors  were  selected  based  on  the  vehicle 
operating  characteristics  such  as  speed  and  operating  mode  tem- 
perature (cold/hot  starts,  hot  stabilized),   the  characteristics 
of  the  Massachusetts  vehicle  fleet,  and  ambient  temperatures. 
The  basis  for  selecting  these  variables  is  described  in  Appendix 
F-6. 

It  is  estimated  that  regional  emissions  associated  with  increased 
VMT  increased  by  the  following  amounts  due  to  the  two  recent  fare 
increases . 

•  Non-Methane  HC  (NMOC)  191.3  tons/year 

•  Exhaust  CO  2,929.2  tons/year 

•  Exhaust  NOx  242.6  tons/year 

•  Lead  4.7  tons/year 
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4.2.2     Air  Quality  Impacts  -  Highway  Congestion 

Additional  highway  congestion  in  the  form  of  longer  queues  will 
occur  due  to  higher  traffic  volumes.     The  greatest  impact  will  be 
felt  on  the  radial  highways  carrying  commuters  into  Boston. 
These  highways  already  carry  significant  traffic  volumes  and  by 
adding  traffic  to  these  facilities,   the  queues  will  increase. 

Increased  queue  lengths  from  the  two  recent  fare  increases  have 
been  estimated  for  morning  and  evening  peak  trips  to  and  from 
Boston,   respectively.     The  analysis  uses  an  expressway  queueing 
model,  developed  by  CTPS,   that  predicts  queueing  delays  based  on 
daily  traffic  volumes  relative  to  capacities  at  bottleneck 
points.     The  method  is  explained  in  Appendix  F-3 . 

The  additional  automobile  trips  to  Boston,   identified  in  the 
diversion  analysis,   have  been  allocated  to  specific  highways  into 
Boston.     These  are  identified  in  Table  4-1,   for  the  AM  and  PM 
peak  periods,  along  with  the  estimated  increase  in  queue  length. 
The  changes  in  queue  lengths  range  from  just  under  40  feet  at  the 
Sumner  Tunnel  during  the  morning  peak  period  to  almost  2,300  feet 
on  the  Southeast  Expressway  and  Storrow  Drive  during  the  evening 
peak . 

The  larger  changes  in  queue  lengths  are  not  due  to  extraordinary 
traffic  changes,  but  rather  due  to  the  fact  that  these  facilities 
do  not  have  explicit  queues.     Since  their  base  case  queue  speeds 
are  faster,   it  takes  a  greater  distance  to  generate  a  given 
amount  of  delay  increase.     It  is  expected  that  in  actuality  a 
queue  of  almost  one-half  mile  would  cause  traffic  to  divert  to 
alternate  routes,   such  as  Memorial  Drive.     It  is  likely  that 
queues  would  not  extend  for  more  than  one-quarter  mile  on  either 
Storrow  Drive  or  the  Southeast  Expressway.     Larger  queue  estima- 
tes are  shown  to  exhibit  worst-case  conditions. 


The  increased  queues  are  experienced  by  all  vehicles  on  these 
expressways  during  the  morning  and  evening  peak  periods.  Using 
EPA's  M0BILE2  emission  factors  for  automobiles,  queue  speeds 
reported  in  Table  4-l--and  assuming  that  all  automobiles  in  the 
queues  are  in  the  hot  stabilized  mode  during  the  morning  peak — 
the  air  quality  impacts  were  analyzed.     These  are  also  shown  in 
Table  4-1.     The  national  averages  for  cold  and  hot  starts  were 
used  in  representing  evening  peak  conditions. 

4.2.3     Carbon  Monoxide  Increases  -  Intersection  Impacts 

An  analysis  of  the  change  in  CO  concentrations  at  intersections 
designated  by  the  Massachusetts  Department  of  Environmental 
Quality  Engineering  (DEQE)   as  CO  Hot  Spots  was  undertaken  as  part 
of  this  EIR.     A  CO  Hot  Spot  is  an  intersection  which  has  high 
concentrations  of  CO.     Five  intersections  were  considered  in  this 
analysis  based  on  a  likelihood  of  increased  emissions. 


Increased  traffic  volumes  were  assigned  to  local  streets  based 
the  number  of  "within  downtown,"   "core-to-downtpwn , "  and 
"corridor-to-downtown"  trips  generated  by  the  fare  increases. 


on 


-95- 


r 


AM  Peak  Period 

Increased 
Traffic 

Free  Flow 
Speed 

Average  Queue 
Speed 

Change  in  Miles 
of  Queue 

Peak 
Volume 

* Additional  KC 
Emissions 

* Additional 

CO  Emissions 

* Reduction  in 


Storrow 
Central  Drive 
Artery  to    to  1-93 
I-935Rt.       S  Rt.  1 

3,195  1,220 


Sumner/ 

Callahan  Southeast 
T^jnnels  Exrsresswav 


3  70 


3,650 


50  mph      40  mph         40  mph  55  mph 


10  mph        5  mph 


5  mph  25  mph 


0.12 


0.037 


0.007 


0.214 


11,525        3,080  10,495  26,534 


1.43 


0.69 


25.32  13.09 


0.41 


0.07 


0.17 


3.  14 


0.02 


2.41. 


38.52 


1.38 


PM  Peak  Period 

Increased 
Traffic 

Free  Flow 
Speed 

Average  Queue 
Speed 

Change  in  Miles 
of  Queue 

Peak 
Volume 

*Additional  HC 
Emissions 

*Addi tional 

CO  Emissions 

* Reduction  in 
MO 


Storrow 
Central  Drive 
Artery  to    to  1-93 
I-93SRt.  1   S  Rt.  1 

2,740  1,675 


Sumner/ 

Callahan  Southeast 
Tunnels  ExTsresswav 


370 


3,655 


50  mph      40  mph  40  mph  55  mph 


10  3iph        5  mph 


5  mph         25  mph 


.25 


.905 


.0211 


0.435 


11,525        3,080  10,495  26,584 


4.04  2.15 
92.81  52.75 
1.20  0.24 


0.43 


4.64 


11.68  109.79 


0.05 


3.54 


Mass. 

Turnpike 

3, 160 
55  mph 
55  mph 
No  Change 
16,250 


Mass . 
Turnpike 

3, 160 
55  mph 
55  mph 


16,250 


Storrow 

Drive 

1,070 
40  mph 
25  mph 

0.20 
10,375 

0.83 
14.  72 

0.  52 


3  uorrcw 
Drive 

1,070 
40  mph 
25  iiKJh 

0.43 
10,375 

1-37 
44.40 

1.47 


♦Tens /Year. 


Summary  of  Impacts  of  Increased  Queues 


V 


Table 
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These  trips  were  allocated  to  super  zones  as  defined  by  the  1977 
Central  Artery  Origin-Destination  Study.     Volumes  were  then 
distributed  to  the  five  intersections  being  analyzed  based  on 
likely  travel  routes. 


The  CO  Hot  Spot  Analysis  technique  used  was  EPA's  Volume  9  method 
as  modified  by  DEQE.     The  technique  considers  traffic  charac- 
teristics such  as  volumes,   intersection  configuration,  signal 
timing,   speeds,  meteorological  conditions,   and  dispersion  rates. 
Worst  case  urban  meteorological  conditions  of  low  wind  speed,  low 
vertical  mixing,  and  neutral  air  mass  stability  are  assumed.  The 
receptor  site  is  located  on  the  approach  with  the  longest  traffic 
queue  and  is  situated  at  the  point  along  the  queue  where  the 
worst-case,  wind-roadway  angle  will  produce  maximum  impact  from 
this  queue's  emissions.     All  traffic  on  an  intersection  approach 
is  assumed  to  be  divided  equally  among  the  available  lanes; 
hence,  all  lanes  on  an  approach  will  develop  queues  of  equal 
length . 

The  procedure  computes  emissions  both  from  vehicles  that  travel 
through  the  analyzed  location  without  delay  and  from  those  that 
are  delayed  and,   therefore,  generate  emissions  at  a  higher  rate. 
These  "free-flow"  emissions  and  "excess"  emissions  are  added  to 
the  areawide  background  concentration  to  derive  the  CO  con- 
centration at  the  location. 


Employed  to  estimate  both  eight-hour  and  one-hour  concentrations 
of  CO,   the  model  was  used  to  estimate  conditions  with  and  without 
the  fare  increases.     The  results  of  the  analysis  are  shown  in 
Table  4-2.     (A  description  of  the  CO  Hot  Spot  Analysis  parameters 
is  provided  in  Appendices  F-5  and  F7 . ) 

None  of  the  intersections  exceed  the  one-hour  standard  of  35  ppm, 
although  conditions  at  Leverett  Circle  approach  30  ppm.     The  most 
notable  changes  were  projected  at  the  intersection  of  Cambridge 
and  Staniford  streets   (+4.8  ppm)  and  on  Beacon  Street  at  the 
Embankment  Road   (+2.75  ppm).     The  eight-hour  standard  of  9  ppm 
would  be  violated  at  three  intersections  with  the  increased  traf- 
fic volumes,  according  to  the  analysis.     Both  Leverett  Circle  and 
the  Boston  University  Bridge  sites  exceeded  the  levels  before  the 
fare  hikes.     Conditions  along  Blue  Hill  Avenue  would  deteriorate 
to  the  point  where  the  standards  would  be  exceeded  at  the 
designated  intersection. 

4.2.4     Atmospheric  Lead  Level  Impacts 

An  effort  was  made  to  estimate  the  amount  of  lead  emissions  from 
automobiles  attributable  to  the  fare  increases.     According  to  a 
number  of  sources  the  amount  of  auto-caused,  lead-particulate 
emissions  is  dependent  on  a  range  of  environmental  and  vehicle- 
operating  conditions,   including:     vehicle  speed,  driving  con- 
ditions,  lead  content  in  gasoline  (which  itself  can  vary  by 
season,   region  of  the  country,  and  grade  of  gasoline),  quantity 
of  gas  consumed,   fuel  economy,  mileage  accumulation,  and  distance 
traveled.     Other  factors  having  an  effect  on  atmospheric  lead 


8-HOUR  (ppm) 


1-KCUR  (ppm) 


Intersection 


Without         With  Without  With 

Fare  Fare  Fare  Fare 

Increase     Increase    Chancre     Increase     Increase  Chance 


Leverett  Circle 
peak  +180  ^rph 
8-hour  t105  vph 


10.85  11-43        +.58  29.31  29.75  +0.44 


Cainbridge      Staniford  Sts. 
peak  +205  vph 
8-hcur  +118  vph 


7.56 


8.22         +.66  16.17  20.97  +4.80 


Blue  Hill  Ave.  S  AmericcUi 
Legion  Hwy. 

peak  +100  vph 
3- hour  +60  voh 


3.87 


9.17        +.303         21.01  21.77  +0.76 


3.U.  Bridge  S  Commonwealth  Ave.  9.79  9.79        +.00  27.  73  23.  33  +0.60 

peak  +90  '/ph 
8-hour  +50  vph 

Beacon  St.   S  Embankment  Rd.  8.57  8.64        +.07  23.39  26.14  +2.75 

peak  +80  ^rph 
8-hour  +47  vph 


vph  =  vehicles  per  hour 
ppm  =  parts  per  million 

♦Figures  include  a  background  CO  concentration  of  3.0  ppm. 


Vs. 


Co  Analysis*  (1982) 


Table  -'1-2 
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emissions  are,  of  course,  orientation  of  the  prevailing  winds  and 
additional  non-auto  sources,   such  as  industrial  processes  from 
smelting  to  the  production  of  Portland  cement,   residential  fuel 
combustion,  and  dust  from  roads  and  tilled  land. 

A  certain  amount  of  controversy  surrounds  the  actual  amount  of 
atmospheric  lead  contributed  by  automobiles.     A  report  from  EPA 
puts  the  figure  at  90  percent.     Although  there  is  some  debate 
about  that  figure,  most  studies  do  agree  that  the  amount  of  lead 
emissions  is  steadily  dropping  as  the  number  of  vehicles  using 
leaded  gasoline  declines.     EPA  claims  there  has  been  a  400  per- 
cent decrease  in  the  calculated  lead  emission  factor  from  1975  to 
1982  and  another  730  percent  reduction  will  take  place  before 
1990. 

Using  a  method  which  takes  into  account  vehicle  mix,   fuel  con- 
sumption,  lead  content  of  gasoline,  and  the  amount  of  lead 
emitted  from  vehicles,  an  estimate  of  vehicular  lead  emission  in 
the  Boston  area  has  been  developed.     It  is  keyed  to  the  estimated 
increase  in  vehicle  miles  traveled  regionally.     An  increase  in 
VMT  of  230,100  will  add  approximately  34  pounds  of  lead  to  the 
region's  atmosphere  daily,  or  approximately  4.67  tons  per  year. 
This  can  be  further  categorized  by  subregion   (see  below)  using 
grams/vehicle  mile  multiplied  by  a  factor  of  .0676. 


Area 

Daily  VMT 

Grams  of  Lead 

North  Shore 

18,800 

1,270 .88 

North 

30 ,900 

2,088.84 

Northwest 

27,600 

1,865.76 

West 

30  ,900 

2,088.84 

Southwest 

25,400 

1,717.04 

South  Shore 

51,800 

3,501.68 

Within  Downtown 

9,600 

648.96 

Within  Core 

35  ,100 

2,372.76 

230  ,100 

15,554.76  = 

Given  the  amount  of  variability  in  vehicle  condition  and  environ- 
mental factors,   this  should  be  treated  as  a  rough  estimate  of 
lead  emission.     it  is  also  based  on  a  vehicle  mix  and  fuel  eco- 
nomy standards  of  vehicles  from  1961-1980;  we  may  assume  that 
1981  and  1982  model  vehicles  have  reduced  lead  emission  and  that 
more  old,   lead-fueled  vehicles  have  been  taken  off  the  road. 

Another  factor  which  has  not  been  determined,  but  which  could  be 
considered,   is  the  effect  of  "re-entrained"  road  dust  containing 
lead  which  is  disturbed  by  passing  vehicles.     EPA  states  this 
figure  would  be  under  .01  grams  per  vehicle  mile  by  1980  and 
further  decreased  by  1982  due  to  reduced  use  of  leaded  fuels. 
A-'pendix  F-6  includes  information  on  the  way  these  figures  were 
calculated . 
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4.2.5     Relation  to  Air  Quality  Standards 

As  already  mentioned,   localized  CO  conditions  are  expected  to 
deteriorate  as  a  result  of  additional  automobile  travel  due  to 
the  fare  increase.     The  eight-hour  standards  would  be  exceeded  at 
three  of  the  five  intersections  studied.     One  of  which  would  be 
due  directly  to  the  added  impact  of  the  fare  increase.  These 
should,  however,   represent  the  most  significant  changes  in  the  CO 
concentrations  in  the  region,  due  to  the  fare  hike. 

It  has  also  been  shown  that  emissions  of  hydrocarbons  will 
increase,  due  to  both  increased  VMT  and  congestion.     DEQE  has 
estimated  the  expected  annual  emissions  of  HC  in  the  Boston 
region  for  1982  and  has  identified  the  target  reduction  to  bring 
the  region  in  compliance  with  the  National  Ambient  Air  Quality 
Standards.     Currently,  the  region  is  exceeding  the  standard;  the 
fare  increases  exacerbated  the  situation  by  adding  hydrocarbons 
at  the  rate  of  200  tons  per  year. 

The  State  Implementation  Plan,  which  outlines  the  steps  the  state 
will  take  over  the  next  five  years  to  attain  the  air  quality 
standards,   is  currently  being  revised.     The  Transportation 
Element  of  the  SIP  (TE/SIP)   for  the  Boston  region  is  required  to 
indicate  how  the  region  will  reduce  emissions  to  reach  the  target 
reduction  identified  by  DEQE.     The  increase  in  emissions  due  to 
the  fare  increases  is  less  than  half  of  one  percent  of  the  reduc- 
tion needed  by  the  transportation  sector  to  attain  the  standards. 

For  the  Boston  SIP  analysis  area,  a  35-percent  reduction  in  1980 
emissions  is  required  to  assure  compliance  with  ambient  air 
quality  standards. 

The  NMOC  (HC)   emissions  inventories  for  the  Boston  analysis  area 
indicate  that  there  will  be  a  39-percent  reduction  in  1980 
emissions  by  1987  if  all  controls  spelled  out  in  the  1979  TE/SIP 
are  implemented  as  presently  scheduled,   including  Inspection  and 
Maintenance  (I&M),  all  stationary  controls,  and  the  Federal  Motor 
Vehicle  Emissions  Control  Program  Emissions  for  1987  for  the  MAPC 
region  are  estimated  at  39-percent  below  that  of  1980. 

However,  this  margin  of  the  announced  attainment  level  without 
additional  controls  is  narrow.  The  fare  increase  further  narrows 
this  margin.  Should  this  margin  hold,  it  is  important  to  note 
that  simply  balancing  on  the  edge  of  attainment,  while  meeting 
requirements,  would  act  as  a  constraint  on  the  region's  future 
growth . 

The  state's  ability  to  accept  additional  pollution  from  future 
industrial  or  transportation  sources  will  be  limited  if  attain- 
ment is  narrowly  met.     Therefore,  whether  the  state  is  at  or 
below  attainment,  the  TE/SIP' s  emission  reductions,  combined  with 
the  proposed  additional  SIP  reductions,  will  act  to  improve  the 
state's  position  regarding  attainment  and  growth. 

These  results  indicate  that  the  Boston  urban  area,  as  well  as  the 
MAPC  region,  will  be  in  compliance  with  air  quality  standards  by 
1987  if  all  controls  spelled  out  above  are  implemented  as  scheduled. 
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Any  added  reduction  resulting  from  transportation  control 
measures  to  be  implemented  will  increase  the  margin  by  which  the 
region  will  be  in  compliance. 


4 . 3      ENERGY  IMPACTS  OF  THE  FARE  INCREASE 

There  are  numerous  energy  consumption  impacts  in  the  diversion  of 
riders  from  transit  to  private  automobiles  on  both  a  primary  and 
a  secondary  level.     Initially,  assuming  an  average  auto  energy 
efficiency  of  15  miles  per  gallon  and  an  estimated  increase  in  VMT 
of  69  million  miles  per  year,  motor  fuel  consumption  would 
increase  by  4.6  million  gallons/year,  due  directly  to  the  fare 
increases.     This  represents  approximately  0.2  percent  of  the 
annual  motor  fuel  consumption  in  the  state. 

While  there  would  be  a  passenger  reduction  on  the  MBTA,   it  is 
questionable  whether  significant  energy  or  fuel  savings  could  be 
realized  by  the  MBTA.     This  is  due  to  the  fact  that  even  a  signi- 
ficant reduction  of  riders  would  not  affect  the  fixed  energy 
usage  (29  percent  of  total  usage)   required  to  operate  the  entire 
system  and  would  not  have  an  effect  on  total  vehicle  mileage 
unless  new  schedules  were  implemented  to  reduce  unused  service. 

It  should  be  noted  that  the  changes  in  air  quality  or  energy  con- 
sumption do  not  consider  that  the  reduction  in  riders  might  cause 
reduced  bus  VMT.     In  fact,  the  number  of  bus  miles  operated  by 
the  MBTA  has  been  decreased,  and  this  is  attributed  to  resched- 
uling and  service  decreases  previously  planned  and  not  directly 
related  to  the  fare  increase. 

This  analysis  has  attempted  to  isolate  the  impacts  of  fare 
increases  and  so  reduced  bus  VMT  is  not  considered.  Secondary, 
energy  impacts  are  also  anticipated:     the  traffic  congestion 
resulting  from  diversions  will  increase  the  original  yearly  esti- 
mates of  additional  fuel  consumption  by  11  to  15  percent. 
Appendix  F-3  details  the  increases  in  energy  use.     In  the  analy- 
sis presented  there,   it  is  concluded  that  the  congestion  would 
require  an  additional  689,000  gallons  of  fuel  per  year.  This 
would  produce  a  total  increase  in  motor  fuel  consumption  of 
approximately  5.4  million  gallons  per  year. 


4 . 4     NOISE  IMPACTS  OF  THE  FARE  INCREASE 

Generally,  noise  pollution  is  a  highly  localized  problem  and,  as 
such,   the  fare  increases  on  the  MBTA  should  have  a  negligible 
impact  on  noise  levels.     The  increase  in  traffic  volumes  at  a 
given  location  is  not  large  enough  to  create  a  noticeable  change 
in  the  noise  levels.     Noise  is  measured  on  a  logarithmic  scale  to 
replicate  changes  discernible  by  humans.     It  would  take  a 
doubling  in  the  traffic  volumes  to  produce  a  noticeable  change  in 
the  noise  levels  heard.     The  increased  volumes  are  not  of  this 
magnitude. 
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This,  however,   assumes  that  the  diverted  drivers  remain  on  the 
same  paths  currently  used.     It  is  probable  that  increases  in 
traffic  congestion  would  change  circulation  patterns  and  divert 
some  additional  trips  through  local  streets,   thus  increasing 
noise  levels  in  some  local  areas.     A  much  more  detailed  network 
modeling  effort  would  be  required  to  simulate  all  probable  inter- 
sections which  would  be  impacted. 

Since  vehicle  noise  is  also  a  function  of  speed,   congested  con- 
ditions might  also  change  perceived  noise  levels.     Noise  levels 
generally  are  lower  for  automobiles  at  lower  speeds;   truck  noise 
levels  increase  at  lower  speeds.     No  attempt  has  been  made  to 
quantify  these  effects,   since  heavy  trucks  comprise  a  small  per- 
centage of  vehicles  in  the  queues. 
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5.0  ALTERNATIVES 


This  section  identifies  and  analyzes  several  alternative  actions 
to  the  fare  increase  that  could  be  taken  by  the  MBTA.  The 
No-Action  alternative  presents  the  case  that  would  have  occurred 
had  a  fare  increase  not  been  granted.     The  Implemented  Action 
represents  the  fare  increase  of  August  1981.     In  most  cases,  the 
impacts  of  the  fare  increase  have  been  isolated  from  those  asso- 
ciated with  service  cuts,  which  also  occurred  in  1981.  Several 
alternative  fare  structures  have  also  been  presented  including 
peak  period  pricing,  discounted  transfers,  and  reduced  rates  for 
certain  groups.     Alternative  fare  payment  methods  have  also  been 
addressed . 

Following  the  discussion  of  the  individual  fare  alternatives,  a 
comparative  analysis  is  presented. 


5.1     NO-ACTION  ALTERNATIVE 

For  the  purpose  of  this  EIR,   the  no-action  alternative  maintains 
fares  at  pre-August  1981  levels.     According  to  an  estimate  pre- 
sented in  the  Environmental  Notification  Form  (ENF),  July  7, 
1981,  an  additional  $19  million  was  needed  to  get  through  1981 
without  further  service  reductions.     Increasing  the  fares  was 
cited  as  the  only  feasible  way  of  raising  the  necessary  funds. 
The  MBTA  stated  that  if  a  fare  increase  were  not  implemented  by 
August  1,   1981,   serious  repercussions  were  inevitable.     The  two 
possible  results  of  inaction  cited  in  the  ENF  were:     a  reduction 
of  all  service  levels  shortly  after  August  1;  or,  the  termination 
of  all  service  for  approximately  the  months  of  November  and 
December.     The  latter  situation  would  have  severe  impacts  on  both 
users  and  on-users  of  the  MBTA. 

At  that  time,  the  MBTA  did  not  further  detail  the  extent  of  the 
service  cuts  needed  to  maintain  some  service  throughout  the 
remainder  of  1981.     The  Authority  has  since  then  identified  the 
types  of  changes  that  would  be  necessary  to  comply  with  a  budget 
level  $15  million  short  of  what  it  needs.     These  are  described  in 
Section  5.2  as  part  of  the  Implemented  Action.     Generally,  the 
MBTA  would  have  to  cut  bus  routes,   reduce  maintenance  personnel, 
reduce  rapid  transit  service,  and  modify  some  employment  prac- 
tices concerning  part-time  work. 


-104- 


If  the  August  fare  increase  had  not  been  implemented,  the  1982 
budget  shortfall  would  have  been  approximately  $35  million  over 
the  1981  level.     In  other  words,  more  changes  would  have  been 
needed  at  the  MBTA  to  reduce  service  and  associated  personnel 
costs  by  $35  million.     Since  over  one-third  of  all  costs  are 
fixed,  the  reductions  would  have  had  to  affect  service. 


5 . 2      IMPLEMENTED  ACTION 

Implemented  actions  included  the  August  1981  systemwide  fare 
increase  coupled  with  changes  in  the  level  of  transit  service. 
Local  bus  fares  increased  from  25  cents  to  a  zonal  system  with  a 
50  cent  base  fare.     The  base  rapid  transit  fare  rose  from  50 
cents  to  75  cents.     Express  bus  fares  were  incresed  to  a  maximum 
of  $1.50/trip.     Service  reductions  in  the  form  of  cancelled 
routes,   shortened  routes,   increased  headway,   reduced  hours,  -=^nd 
decreased  express  bus  service  were  instituted. 

A  detailed  description  of  these  actions  was  presented  in  Section 
2.0  of  this  report;  the  impacts  on  ridership  and  the  environment 
were  addressed  in  Sections  3.0  and  4.0,  respectively. 


5 . 3     ALTERNATIVE  FARE  STRUCTURES 

This  section  presents  a  series  of  alternative  fare  structures  for 
the  MBTA.     In  general,   these  alternatives  are  directed  toward 
increasing  revenue  or  ridership  associated  with  specific  groups 
of  users.     The  programs  identified  would  affect  commuters,  senior 
citizens,   low-income  riders,  or  other  target  groups  depending 
upon  the  alternative  action. 

In  each  case,  the  alternative  is  described  and  past  experiences 
with  the  programs,  either  in  Boston  or  in  other  cities,  are 
reviewed.     Where  possible,  the  likely  impacts  of  these  actions  on 
ridership  and  revenue  are  quantified.     The  feasibility  of  imple- 
menting the  alternatives  and  the  operational  and  equipment 
changes  needed  on  the  MBTA  are  addressed. 

5.3.1     Peak-Period  Pricing 

Peak-period  pricing  is  simply  the  policy  of  maintaining  lower 
transit  fares  during  off-peak  hours   (generally  10  AM  to  4  PM  and 
after  7  PM  on  weekdays  and  all  day  Saturday  and  Sunday)  than 
during  peak  hours.     Such  systems  may  be  implemented  by  either 
lowering  off-peak  fares  or  raising  peak  fares.     These  pricing 
policies  are  sometimes  applied  only  to  certain  groups  within  the 
general  population,  most  frequently  to  the  elderly. 

Many  systems  throughout  the  country  have  experimented  with  peak- 
period  pricing,  although  few  large  systems  have  maintained  such 
fares.*       The  impact  of  these  policies  on  ridership  differs 

*Dygert,  Holec,   and  Hill,  Public  Transportation  Fare  Policy,  for 
USDOT,    (Washington,  DC:     Peat,  Marwick,  Mitchell  and  Company) 
December  1976. 


Alternative  Fare  Structures 


Description  of  Measures 


•  Peak  Period  Pricing 

•  Reduced  Rates  for  Transfers 

•  Lower  Fares  for  Downtown  Travel 


Raise  fares  during  peak  hours 
for  all  full  fare  riders. 

Examine  the  viability  of 
reduced  rate  transfer  system 
for  the  approximately  40  per- 
cent of  all  MBTA  trips  which 
require  a  modal  change. 

Reduce  fare  within  the  core 
area  in  an  attempt  to 
increase  ridership  on  trips 
currently  made  by  other  modes. 


Alternative  Fare  Payment  Methods 
•  Electronic  Fare  Collection 


Through  the  use  of  electronic 
equipment,   tickets  can  become 
credit  towards  a  certain 
amount  of  transit  service.  A 
more  diversified  fare  struc- 
ture could  also  be 
established  and  administered. 


•  Bulk  Sale  of  Tokens 


•  Self-service  Fare  Collection 


Reduce  the  cost  for  riders 
buying  tokens  in  bulk  to  aid 
in  reducing  lines  at  token 
booths  and  to  provide  incen- 
tive of  a  discount  for  regu- 
lar riders  for  whom  passes 
are  impractical. 

With  the  assistance  of  auto- 
mated ticket  dispensing 
equipment  and  inspectors 
doing  spot  checks  on  riders, 
much  of  the  personnel  costs 
involved  in  the  current  fare 
collection  could  be  eliminated. 


Table  of  Alternatives 


Table 
5-1 

1  OF  2 
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Legislative  Programs 
•  Subsidy  Programs 


Alternative  Funding  Programs 


•  Cost  of  Living  Indexing 


The  current  "less  than  full" 
fare  categorical  discounts 
for  special  groups  (i.e., 
students,  elderly, 
handicapped)  would  be  admi- 
nistered by  social  service 
agencies  and  school  districts 
so  that  costs  of  subsidy 
would  be  assigned  more 
equitably  and  that  policies 
for  the  granting  of  subsidies 
could  be  established  to  pre- 
vent abuse. 

To  find  ways  of  generating 
funds  from  other  sources  than 
the  current  mix  of  governmen- 
tal and  revenue  sources, 
including  sales  tax,  gas  tax 
and  auto  use  charges,  and 
payroll  taxes. 


Establish  a  policy  in  which 
the  fare  is  tied  to  cost 
indices  with  regular  adjust- 
ment periods. 
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widely  from  one  city  to  another.     Austin,  Texas,  decreased  off- 
peak  fares  by  50  percent,  and  ridership  increased  30  percent. 
When  Louisville,  Kentucky,  did  the  same  thing,  ridership 
increased  only  7  percent.*     Madison,  Wisconsin,  offered  free 
off-peak  rides  for  one  week,  and  ridership  increased  by  93 
percent . 

The  primary  goal  of  peak-period  pricing  is  to  increase  ridership 
during  off-peak  hours.     When  fares  are  increased  systemwide,  the 
impact  is  felt  most  strongly  during  off-peak  hours  when  traffic 
congestion  and  vehicle  crowding  are  already  at  their  lowest.  By 
instituting  a  system  in  which  off-peak  fares  are  lower,  new 
riders  may  be  attracted,  and  those  already  using  the  system  may 
be  induced  to  switch  from  peak-  to  off-peak  travel.  These 
results  were  measured  in  two  cases  of  off-peak  reduced  fares  in 
Denver  and  in  Trenton. 

In  Denver,   the  off-peak  fare  went  from  25  cents  to  free;   the  peak 
fare  had  increased  from  35  cents  to  50  cents  just  prior  to  the 
demonstration.**     These  changes  resulted  in  an  87  percent 
increase  in  off-peak  ridership  and  a  24  percent  decrease  in  peak 
ridership.     Net  ridership  increased  34  percent.     In  Trenton,  off- 
peak  trips  became  free  (from  15  cents),  and  peak  fares  remained 
at  30  cents.     The  result  was  a  45  to  50  percent  increase  in  off- 
peak  travel,  an  8  percent  decrease  in  peak  travel,  and  a  net 
ridership  increase  of  10  to  15  percent.     Therefore,  both  of  these 
programs  increased  ridership  as  well  as  shifting  some  riders  from 
peak  hours  to  less  crowded  off-peak  hours.     The  concomitant 
decreases  in  revenue  have  not  been  documented. 

Another  approach  to  reduced  off-peak  fares  is  to  lower  fares  on 
weekends.     In  1974,  the  "Save  on  Sunday"  program  was  instituted 
in  New  York  City.     The  program  offered  two  rides  for  the  price  of 
one  on  Sundays  only.     Sunday  ridership  increased  by  approximately 
37  percent  overall.*** 

In  general,  peak-period  pricing  policies  are  fairly  simple  to 
implement.     No  investment  is  required  from  the  transit  facility 
outside  of  that  required  to  launch  a  public  information  program 
informing  riders  and  potential  riders  of  the  change.     The  obvious 
major  drawback  of  reducing  off-peak  fares  is  that  it  necessarily 
requires  a  decrease  in  net  transit  revenue.     A  study  of  six  tran- 
sit systems  in  New  York  by  NYSDOT  concluded  that  no  combination 


*Goodman  and  Green,  Low  Fare  and  Free  Fare  Transit,   for  UMTA 
(Washington,  DC:     Peat,  Marwick,  Mitchell,  and  Company) 
December  1976. 

**Barton-Aschman  Associates,   Incorporated,  Traveler  Response 
to  Transportation  System  Changes,  Second  Edition,   for  FHWA 
(Washington,  DC:     Barton-Aschman  Associates)   July  1981. 
***Mayworm,  Lago  and  McEnroe,  Patronage  Impacts  of  Changes  in 
Transit  Fares  and  Service,   for  UMTA  (Washington,  DC: 
Ecosometrics,   Incorporated)   September  1980. 
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bf  fares  could  increase  both  revenue  and  ridership.*     They  also 
"found  that  no  combination  of  fares  on  the  NYC  subway  will 
increase  ridership  by  2  percent  without  cutting  revenues  by  at 
least  6  percent.     (The  study  group  also  warned  that  ridership 
losses  are  not  reversible;   it  is  best  to  encourage  different  fare 
policies  that  decrease  ridership  by  no  more  than  5  percent 
because  lost  riders  are  difficult  to  win  back.)     Thus,  while  any 
reduced  fare  program  will  undoubtedly  stimulate  ridership,  a 
significant  loss  in  revenue  must  be  expected  as  well. 

The  Boston  Experience 

The  MBTA  has  had  some  experience  with  peak-period  pricing  in  its 
Dime  Time  Experiment.     In  April  1973,   fares  on  the  Blue,  Red,  and 
Orange  lines,  as  well  as  the  Central  Green  Line,  were  reduced 
from  25  cents  to  10  cents  between  10  AM  to  1  PM  on  Monday  through 
Friday.     The  fare  on  the  Red  Line  Extension  to  Quincy  was  reduced 
from  50  cents  to  25  cents.     In  March  of  1974,  Dime  Time  was 
extended  to  include  an  extra  hour  on  weekdays   (until  2  PM)  and 
all  day  Sunday.     The  experiment  was  terminated  in  August  1975.  A 
study  by  Decision  Research,   Incorporated,   in  1974,  was  unable  to 
quantify  any  gain  in  ridership.** 

While  Dime  Time  did  cause  some  shift  in  ridership  from  the  peak 
to  off-peak  period,   total  ridership  remained  relatively  level  (+2 
percent) . 

The  elderly,  as  a  group,   are  sensitive  to  change  in  fare.  During 
the  period  in  which  Dime  Time  was  in  effect,   the  elderly  were 
paying  one  half  the  adult  fare  of  25  cents.     Dime  Time  repre- 
sented a  minor  fare  reduction  for  this  market  segment.  Starting 
in  August  of  1981,  the  elderly  have  been  allowed  to  ride  free  in 
the  period  between  the  AM  and  PM  peaks.     This  absolute  reduction 
in  fare  has  created  a  substantial  gain  in  elderly  ridership. 

Reduced  off-peak  fares  for  the  elderly  are  offered  by  most  tran- 
sit systems  in  the  United  States.     The  federal  government 
requires  these  fare  reductions  in  order  to  qualify  for  Section  5 
funding.     Lower  fares  for  those  65  and  over  who  reside  in  the 
MBTA  district  are  required  by  law.     As  of  August  1969,  Chapter 
161A  of  the  General  Laws  required  that  elderly  riders  pay  no  more 
than  one  half  the  full  adult  fare  on  both  subways  and  surface 
lines . 

Impact  of  Off-Peak  Fares  for  the  Elderly 

Since  August  1981,  elderly  and  handicapped  riders  have  been  able 
to  use  the  system  for  free  between  9:30  AM  and  4:00  PM  on  Monday 
through  Friday.     This  policy  increases  the  number  of  elderly 


*Hartgen  and  Weiss,   "Different  Time  of  Day  Transit-Fare  Policies 
Revenue,   Ridership,  and  Equity"  in  Transit  Planning  and 
Operations ,  Transportation  Research  Board  Record  625 
(Washington,  DC:     Transportation  Research  Board)  1977. 

*Decision  Research  Corporation,  Dime  Time  Ridership,   Study  No.  2 
for  MBTA  (Wellesley  Hills,  MA:     Decision  Research)  June  1974. 
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riders  and  decreases  revenue  for  the  MBTA.     The  cost  of  this 
program  is  equivalent  to  the  dollar  value  of  the  fares  not  paid 
by  elderly  riding  for  free. 

About  59,000  elderly  riders  use  the  system  on  an  average  weekday 
and  pay  over  $9,000.     If  all  of  these  riders  paid  half  fare,  the 
receipts  would  total  about  $25,000  per  day.     The  difference, 
however,  does  not  accurately  represent  the  value  of  the  lost 
revenue,  because  the  fare  would  cause  some  riders  to  leave  the 
system.     No  data  is  available  regarding  the  response  of  elderly 
riders  to  new  fares  after  a  period  of  free  fares.     One  might 
expect,  however,   that  the  new  ridership  level  would  be  similar  to 
that  which  would  have  occurred  had  fares  for  the  elderly 
increased  in  August  when  the  other  fares  did,  without  an  inter- 
mediate period  of  free  fares.     Using  the  1980  elderly  ridership 
(approximately  45,000/day),   the  old  fares,  assumed  new  fares 
(equal  to  one  half  of  adult  fares),  and  an  elasticity  of  0.14,  an 
expected  ridership  level  of  about  32,000  people  per  day  can  be 
calculated . 


It,  therefore,  seems  likely  that  if  fares  for  the  elderly  had 
increased  to  one  half  of  the  new  full  adult  fare,   there  would  be 
approximately  32,000  elderly  riders  per  day  paying  about  $14,000. 
This  means  that  the  free  fare  program  costs  about  $5,000  and 
increases  ridership  by  the  elderly  by  27,000  trips  each  day. 
These  values  translate  into  a  net  annual  loss  of  $1.6  million  and 
a  gain  of  about  8  million  riders. 


Finally,  a  peak  period  pricing  strategy  that  bears  consideration 
is  one  of  raising  fares  during  the  peak  hour.     This  policy  would 
take  advantage  of  the  low  fare  elasticities  exhibited  by  riders 
en  route  to  or  from  work  during  the  peak  hour.     Since  it  costs 
more  to  carry  passengers  during  peak  hours  and  since  peak  period 
riders  often  place  a  higher  value  on  their  trips  than  off-peak 
passengers,  these  riders  are  good  candidates  for  increased  fares. 

In  order  to  estimate  the  impact  of  such  a  program  on  MBTA 
ridership  and  revenue,  several  assumptions  must  be  made.  First, 
assume  that  the  fare  policy  adopted  required  a  "peak-period 
premium"  of  10  cents  on  each  ride  (a  fare  increase  of  about  15 
percent).     Further,  assume  that  57  percent  of  all  transit  trips 
are  made  during  the  peak  periods  and  that  an  elasticity  of  0.16 
(Ecosometrics)   is  applicable  to  these  trips.     Therefore,  a  10 
cent  peak-period  premium  would  result  in  an  annual  loss  of  almost 
2  million  riders  and  a  net  gain  of  nearly  $6.5  million.  If, 
however,  the  diverted  riders  simply  shifted  from  peak  to  off 
peak,  thus  avoiding  the  surcharge,  no  riders  would  be  lost  and 
revenue  would  increase  by  about  $7.8  million.     The  actual  result 
of  an  increase  in  peak-period  fares  should  fall  somewhere  between 
these  two  figures. 

5.3.2     Reduced  Fare  Strategies  for  Special  Groups 

Offering  a  reduced  fare  to  a  group  of  riders  will  generally  have 
two  effects.     First,   it  will  decrease  the  amount  of  revenue 
collected  from  each  individual  and  from  the  group  as  a  whole. 
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Second,   it  will  stimulate  ridership,   increasing  patronage  of  the 
system  by  member s-of  the  group. 

The  policy  of  establishing  modified  fares  for  certain  groups  of 
riders  can  be  justified  in  several  different  ways.     Many  transit 
properties  offer  reduced  fares  to  groups  that  are  considered  less 
capable  of  paying  high  fares,  such  as  the  elderly  or  the  han- 
dicapped.    Others  offer  low  fares  meant  to  encourage  trips  that 
are  felt  to  contribute  to  the  "public  good,"  such  as  school  trips 
by  students.     Also,  many  transit  properties  seek  to  take  advantage 
of  the  lack  of  responsiveness  of  certain  groups  to  fare  changes. 
Some  groups,  commuters  for  example,  have  such  an  inelastic  demand 
for  transit  that  by  raising  their  fares,   system  revenue  can  be 
increased  significantly  without  causing  a  major  disruption  in 
ridership. 

In  order  to  evaluate  reduced  fare  policies,  potential  methods  for 
defining  these  groups  of  riders  must  be  examined.     The  effect 
these  policies  would  have  on  the  transit  system  in  Boston  can 
only  be  estimated  for  those  cases  for  which  local  data  is 
available  and  experience  in  other  cities  has  been  documented. 

An  obvious  criterion  by  which  transit  riders  may  be  divided  is 
age.     Senior  citizens  enjoy  reduced  fares  in  most  U.S.  cities  and 
towns;   in  Massachusetts,   such  a  policy  is  required  by  law.  The 
effect  of  reduced  fares  for  the  elderly  is  described  in  the  pre- 
ceding section  of  this  report  (see  Section  5.3.1). 

Another  age  group  frequently  singled  out  for  special  fares  is 
children.     Low  fares  are  justified  both  by  virtue  of  the  limited 
funds  available  to  children  and  because  many  trips  made  by 
children  are  school  trips.     School  trips  are  popularly  considered 
to  merit  some  form  of  subsidy.     The  exact  number  of  transit  trips 
being  made  by  students  and  children  in  Boston  is  unknown.  A 
recent  CTPS  estimate  places  the  number  at  approximately  12 
million  trips  per  year.     The  trips  bring  in  slightly  over  $4 
million  each  year.     If  students  were  forced  to  pay  full  fare  for 
these  trips,   it  is  estimated  that  the  number  of  student  trips 
would  fall  to  close  to  9.5  million  per  year  with  a  total  revenue 
of  close  to  $8  million.     This  represents  a  loss  of  over  2.5 
million  student  trips  with  a  concomitant  gain  of  $4  million. 

One  of  the  few  studies  of  the  travel  behavior  and  travel  needs  of 
young  city  residents  was  done  in  1968  by  Carnegie-Mellon 
University.*     The  study  analyzed  travel  patterns  and  travel 
desires  of  7th,  10th,  and  11th  graders  at  five  Pittsburgh  high 
schools  with  student  bodies  of  varying  socio-economic  status  and 
racial  composition.     The  study  revealed  that: 

(1)   The  'typical'   student  makes  four  trips  a  day  between  3  nodes 
that  are  a  mile  apart; 


*Latent  Demand  for  Urban  Transportation,  Transportation  Research 
Institute,  Carnegie-Mellon  University,   Pittsburgh,  PA,  1968. 
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(2)  younger  students  travel  less  frequently,  within  a  smaller 
urban  area,  and  to  fewer  destinations  than  older  students; 

(3)  female  students  travel  less  frequently,  within  a  smaller 
urban  area  and  to  fewer  destinations  than  males   (except  for 
7th  grade  females); 

(4)  non-whites  travelled  further  but  within  a  smaller  urban  area 
than  whites; 

(5)  the  'typical'   student  desired  to  make,  on  a  typical  weekday, 
two  additional  trips   (i.e.,   two  more  than  he  now  makes). 


If  one  were  to  accept  the  results  of  this  study,  it  is  clear  that 
urban  youths  use  transit  systems  and  desire  to  use  the  transit 
system  for  more  than  just  school  trips:     for  work,   sports,  social 
engagements,   etc.     It  should  be  recognized  that  for  some  urban 
youths,   the  MBTA  is  the  only  transportation  alternative. 
Unfortunately,  the  data  is  not  sufficient  to  predict  the  effect 
of  1/2  fare  for  children  under  18  at  all  times. 


There  are,  however,  two  experiments  of  free-fare  transit*  at  all 
times  which  had  results  that  may  relate  to  reduced  student  fares. 
The  transit  systems  of  Denver  and  Trenton  reported  significant 
increases  in  rowdyism  and  vandalism  on  transit  vehicles  and  at 
stations  when  the  free-fare  system  was  in  effect.     The  most  sur- 
pising  result  of  the  Trenton  project  according  to  a  report,  "was 
a  groundswell  of  driver  and  media  reaction  to  an  increase  of  rowdi- 
ness,  vandalism,  and  harassment  on  the  buses  and  in  a  suburban 
shopping  mall  served  by  the  demonstration's  free  rides." 
Trenton's  response  was  to  increase  security  forces  and  reduce 
the  free  hours.     Similar  events  took  place  in  Denver,  where 
reports  of  disruptive  incidents  correlated  with  the  free-fare 
period.     This  is  not  to  suggest  that  half-fare  for  those  under  18 
at  all  times  would  have  a  similar  effect  in  Boston,  but  it  is  a 
subject  for  further  study. 


Another  group  that  might  be  considered  eligible  for  reduced  tran- 
sit fares  is  low-income  riders.     Although  transit  riders  with  low 
incomes  are  generally  fairly  unresponsive  to  fare  increases 
(their  demand  is  inelastic),  this  is  frequently  due  to  the  fact 
that  they  are  often  captive  riders  as  well.     When  low  income 
riders  are  forced  to  pay  more  to  use  the  transit  system,  they 
increase  the  already  disproportionately  large  fraction  of  their 
income  that  must  be  devoted  to  travel  expenses.     The  effect  of 
subsidizing  transit  ridership  for  low  income  users  in  Boston  is 
difficult  to  measure.     Lack  of  information  regarding  the  incomes 
of  transit  users  and  the  general  travel  patterns  of  the  poor  pre- 
sents a  major  obstacle.     The  presence  of  large  numbers  of  college 
students  in  the  Boston  area  also  compounds  the  problem  of  the 
definition  of  low  income. 


*A.  H.  Studenmund,   "Interim  Analysis  of  the  Free-Fare  Transit 
Experiments,"  A.  H.  Studenmund  in  Transportation  Research  Record 
#719,  Transit     Development  (Washington,  DC:  Transportation 
Research  Board)  1979. 
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Perhaps  the  best  way  to  evaluate  the  potential  for  subsidizing 
low  income  MBTA  riders  is  to  estimate  the  number  of  program  par- 
ticipants based  on  the  number  of  residents  eligible  for  the  Food 
Stamps  program  or  Aid  to  Families  with  Dependent  Children 
(AFDC).*     In  the  Boston  area,  the  Food  Stamps  program  has  roughly 
one-third  more  participants  than  AFDC  does.     In  order  to  provide 
an  estimate  of  the  maximum  revenue  loss  and  ridership  gain  asso- 
ciated with  a  subsidy  program,  eligibility  for  food  stamps  will 
be  considered  as  the  basis  for  transit  subsidies  as  well.  There 
are  approximately  92,000  households  in  the  Boston  area  that  par- 
ticipate in  the  Food  Stamp  program.     They  constitute  approxi- 
mately 9.5  percent  of  the  region's  households.     The  1978  MBTA 
ridership  survey  indicates  that  the  percentage  of  riders  from  low 
income  groups  is  significantly  higher  than  the  percentage  they 
represent  in  the  general  population.     According  to  the  survey, 
23.8  percent  of  the  MBTA  passengers  had  household  incomes  under 
$8,000  in  1978,  whereas  12.8  percent  of  all  Boston  SMSA  residents 
are  in  this  income  group.     Thus,   it  appears  that  MBTA  ridership 
from  this  group  is  86  percent  larger  than  might  have  been  pre- 
dicted based  on  general  population  statistics.     If  it  is  assumed 
that  this  relationship  holds  true  for  potential  MBTA  riders  from 
families  in  the  Food  Stamp  program,   then  the  reduced  fares  would 
apply  to  17.7  percent  of  all  transit  trips.     Assuming  a  fare 
elasticity  for  low  income  riders  of   .19   ( Ecosometrics ,   1980)  and 
a  mode-split  pattern  similar  to  that  of  all  transit  riders  in 
general,  half-price  fares  for  members  of  low  income  households 
would  generate  approximately  1.3  million  trips  per  year  with  a 
total  annual  revenue  loss  of  about  $4.1  million.     Revenue  losses 
and  ridership  gains  would  be  smaller  if  eligibility  for  the 
reduced  fare  were  limited  to  AFDC  recipients  rather  than  Food 
Stamp  program  participants  or  if  the  reduced  fare  were  something 
larger  than  half  the  full  adult  fare.     Revenue  losses  are  pro- 
bably overstated  in  this  example  because  low  income  children  and 
elderly  are  already  paying  reduced  fares.     A  description  of  a 
program  where  the  state  could  subsidize  these  riders  is  provided 
as  a  potential  mitigating  measure. 

A  brief  mention  should  also  be  made  of  reduced  fare  programs 
aimed  at  riders  with  very  elastic  responses  to  fare  changes.  An 
example  of  this  type  of  behavior  is  travel  that  is  not 
CBD-oriented .     Travelers  bound  for  the  downtown  are  generally 
half  as  responsive  to  change  in  fares  as  others  are. 
Theoretically,   routes  with  neither  origin  nor  destination  in  the 
downtown  area  could  be  subject  to  lower  fares.     This  policy  would 
help  to  minimize  the  significant  ridership  losses  associated  with 
fare  increases.     There  is  not  enough  data  available  to  quantify 
the  impact  of  such  a  program  on  MBTA  ridership  or  revenue. 


*A  review  is  presented  in  an  EOTC  memorandum,   "Estimate  of  Cost 
of  Fare  Subsidies  for  Low  Income  MBTA  Riders,"  July  29,  1980. 


-113- 


5.3.3     Reduced  Rates  for  Transfers 

Programs  that  offer  reduced  rate  transfers  between  vehicles  on  a 
single  transit  system  can  be  designed  in  a  number  of  ways. 
Transfer  fees  may  range  anywhere  from  full  fare  to  free.  Reduced 
rates  may  be  offered  on  transfers  from  bus-to-bus,  rail-to-bus, 
or  rail-to-rail.     Some  transit  facilities  discount  all  transfers 
between  vehicles  while  others  limit  the  special  fares  to  a  small 
market  segment  such  as  express  bus-to-rail  transfers. 

Very  few  properties  have  full-fare  transfers  on  buses.  Transfer 
fees  are  fairly  uniform  nationally  and  generally  fall  between  zero 
and  10  cents.     A  small  fee  is  often  employed  in  order  to  prevent 
abuse  of  the  system;   riders  are  less  likely  to  collect  transfers 
with  the  intent  of  giving  them  away  or  selling  them  if  some  fee  is 
charged.     The  distribution  and  collection  of  slips  may  slow  the 
entrance  or  exit  of  passengers  and  thus  cause  some  system  delays. 

Transfer  fees  on  other  fixed  rail  systems  are  less  uniform.  Fees 
are  commonly  set  at  either  full  fare  or  half  fare  or  they  are 
free.     The  design  of  many  rail  facilities  limits  the  feasibility 
of  less  than  full  fare  transfers.     Vehicle  delays  and  increases 
in  dwell  times  are  generally  less  of  a  problem  on  rail  systems 
than  on  buses. 

Several  mechanisms  are  available  for  actually  implementing  a 
reduced-fare  transfer  system.     Slips  from  bus  drivers  or  booth 
men,  passes,  machine  slips,  and  limited  access  transfer  areas  are 
all  possibilities.     Bus  transfers  usually  use  driver-distributed 
slips,  and  therefore,  these  programs  frequently  have  lower  costs 
than  similar  rail  programs. 

The  most  marked  effect  of  a  reduced-rate  transfer  policy  is  the 
loss  of  revenue  involved.     Associated  with  this  loss,  however, 
is  a  significant  increase  in  transit  ridership  due  to  the  reduced 
fares.     In  most  cases,  those  reduced  rates  are  being  offered  to 
riders  whose  previous  linked  trips  were  among  the  most  expensive 
per  mile  in  the  system.     For  this  reason,   the  reduction  in  system 
revenue  can  often  be  justified  as  an  equity  measure. 

There  are  a  number  of  problems  associated  with  reduced-rate 
transfer  policies  that  are  unrelated  to  revenue.     One  is  the 
problem  of  checking  the  validity  of  the  transfer  slips.  Either 
extra  gatemen  must  be  hired  or  bus  drivers  would  need  to  increase 
their  dwell  time  at  some  stops  to  examine  the  slips.  Another 
problem  is  the  cost  of  the  slips  themselves;  a  1976  study*  placed 
their  value  at  $225,000  per  year  in  Boston.     The  machines  that 
dispense  the  transfer  slips  also  represent  a  significant  capital 
outlay.     Passenger  wait  times  can  be  increased  by  lines  at 
dispensing  machines  and  collection  points.     In  other  words,  there 
are  many  methods  by  which  reduced-rate  transfer  policies  may  be 
implemented;  none  of  them  are  flawless. 


♦Massachusetts  Bay  Transportation  Authority,  Report  of  the  Fare 
Review  Task  Force,  Phase  III,  Boston,  Massachusetts,  November, 
1976  . 
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In  order  to  evaluate  the  ridership  and  revenue  impacts  of  a 
reduced-fare  transfer  policy  in  Boston,   some  estimate  of  the 
number  of  transit  riders  who  make  transfers  on  the  MBTA  must  be 
calculated.     The  1978  MBTA  Systemwide  Survey  indicated  that 
approximately  40  percent  of  all  trips  require  a  transfer  between 
modes  and  about  5  percent  require  a  transfer  from  one  bus  to 
another.     A  large  number  of  reduced-fare  transfer  configurations 
are  possible.     The  repercussions  of  a  few  will  be  looked  at  here. 

One  popular  design  for  reduced-rate  transfers  is  that  of  offering 
a  free  transfer  from  subways  to  buses.     The  typical  adult  paying 
full  fare  now  pays  $2.50  for  this  trip,  but  would  pay  only  $2.00 
under  this  system.     If  it  is  assumed  that  half-fare  riders  are 
also  offered  the  free  bus  trip  and  passes  are  discounted  accor- 
dingly, combination  trips  might  be  expected  to  increase  by  about 
8,000  per  day.     This  translates  into  a  net  gain  of  over  2  million 
riders  each  year  with  an  annual  revenue  loss  of  about  $8  million. 
If  a  small  fee  were  charged  for  each  transfer  slip,  the  revenue 
loss  and  ridership  gain  would,  of  course,  be  slightly  smaller. 

Another  option  that  merits  consideration  is  that  of  free  trans- 
fers between  buses  only.     This  policy  would  prevent  riders  from 
being  penalized  simply  because  their  trips  did  not  coincide  with 
designed  bus  routes.     Approximately  24,000  people  make  transfers 
from  one  bus  to  another  on  an  average  weekday,  based  on  the 
updated  results  of  the  1978  MBTA  Systemwide  Survey.     Free  trans- 
fers would,  therefore,   increase  the  annual  number  of  bus-to-bus 
transfers  from  about  6.9  million  to  about  7.9  million.     At  the 
same  time,   revenue  from  these  passengers  would  decrease  from 
nearly  $6.9  million  to  close  to  $4  million. 

The  number  of  possible  reduced-fare  transfer  plans  is  almost 
limitless,  yet  any  plan  by  necessity  implies  a  gain  in  ridership 
as  well  as  a  loss  in  revenue.     The  different  fare  configurations 
can  alter  the  magnitude  of  these  changes  and  can  target  certain 
groups  within  the  transit  riding  population  as  beneficiaries. 

5.3.4     Lower  Fares  for  Downtown  Travel 

The  reduction  of  transit  fares  in  downtown  areas  is  an  increasingly 
popular  alternative  to  flat  fare  systems.     Many  cities  that  ini- 
tially launched  such  programs  as  experiments  have  adopted  them  as 
part  of  their  permanent  fare  structure.     Revi talization  of  the 
downtown  is  frequently  as  important  a  goal  for  these  programs  as 
increasing  ridership  on  the  transit  system. 

Basic  to  the  implementation  of  free  and  reduced-fare  downtown 
distribution  systems  is  the  definition  of  a  "downtown  zone." 
Many  cities  focus  on  tourist  areas,   some  on  the  retail  district, 
and  others  cover  most  of  the  central  business  district.  Reduced 
fares  may  be  implemented  on  existing  routes  that  travel  to  or 
through  the  downtown,  or  special  downtown  loop  services  may  be 
established.     Low  fares  on  downtown  loops  may  reflect  a  low  cost 
due  to  limited  route  length  and  high  density  of  use  and  the  lower 
incremental  value  of  such  trips  to  the  individual  user.     In  some 
areas,  downtown  merchants  contribute  to  the  financing  of  these 
systems . 
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The  objectives  of  these  reduced  fare  programs  generally  include 
revitali zation  of  the  downtown  area,   including  an  increase  in 
retail  activity,   reduced  traffic  congestion,  decreased  pollution, 
increased  transit  patronage,  and  an  improvement  in  the  image  of 
public  transportation.     The  single  largest  negative  impact  of 
such  programs  is  the  loss  of  revenue  from  those  riders  already 
making  trips  within  the  CBD .     Another  problem  is  that  the  service 
may  slow  systemwide  bus  operations  slightly  if  increased 
ridership  lengthens  dwell  times  significantly.     Systems  that 
have  instituted  such  programs  seem  generally  satisfied,  however. 

Two  cities  that  offer  fare-free  downtown  distribution  are  Albany 
and  Seattle.     In  November  1978,  the  Capital  District  Transporta- 
tion Authority  (CDTA)   eliminated  transit  fares  in  a  two-thirds 
square  mile  zone  in  downtown  Albany.     The  free-fare  program  was 
in  effect  from  9  AM  to  3  PM  weekdays  and  from  9  AM  to  6  PM  on 
Saturdays.     Downtown  weekday  ridership  tripled;  Saturday 
ridership  in  the  CBD  increased  five-fold.     Downtown  retail  sales 
also  reversed  a  long-term  decline  and  increased  almost  10  per- 
cent.    The  two-year  demonstration  program  has  been  continued 
indefinitely,  although  the  hours  have  been  trimmed  slightly.  A 
merchant's  association  is  jointly  financing  continued  service 
with  CDTA  and  the  City  of  Albany. 

In  1973  in  Seattle,  METRO  Transit  began  offering  free  fares  in  a 
one-half  square  mile  zone  downtown  during  all  hours  and  all  days 
of  the  week.     The  original  zone  covered  primarily  tourist  retail 
areas,  but  has  been  expanded  to  include  urban  renewal  and  some 
residential  uses.     Intra-CBD  ridership  has  tripled  since  the 
program  began.     METRO  Transit  discovered  several  interesting 
facts  about  their  free  downtown  distribution  system.     First,  most 
of  those  who  made  their  trip  prior  to  free  fares  walked   (45  per- 
cent)  or  rode  the  bus   (41  percent).     The  impact  on  traffic  and 
parking  has,   therefore,  been  negligible.     Second,  free-fare 
passengers  generally  have  higher  incomes  than  other  transit  users. 

Third,  most  of  the  new  trips  were  between  11  AM  and  2  PM  and 
involved  some  kind  of  purchase.  Seattle's  free-fare  program 
has  also  been  continued  indefinitely. 

The  applicability  of  these  reduced-fare  downtown  distributor 
systems  to  the  situation  in  Boston  is  limited.     Most  of  the  tran- 
sit service  offered  within  the  downtown  is  subway  service.  It 
would  be  very  difficult  to  implement  a  system  whereby  transit 
riders  could  ride  between  downtown  stations  at  a  reduced  price. 
It  would  probably  be  necessary  to  give  a  timed  and  dated  receipt 
to  those  who  board  downtown;   the  receipt  could  then  be  exchanged 
for  cash  if  the  rider  also  exited  downtown.     This  type  of  system 
is  used  for  local  trips  on  the  Quincy  Branch  of  the  Red  Line. 
Abuse  of  either  system  would  be  impossible  to  prevent.  There 
would  undoubtedly  be  a  certain  number  of  people  exchanging 
receipts  or  giving  them  away.     The  costs  involved,  including 
increased  manpower  or  machinery  to  give  out  receipts,  gatemen  to 
check  them  and  hand  out  refunds  upon  exit,  and  the  costs  of  the 
receipts  themselves. 
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Another  possible  option  might  be  the  introduction  of  reduced-fare 
buses  just  for  downtown  circulation.     The  MBTA  offered  a  bus  from 
South  Station  to  Downtown  Crossing  during  the  Christmas  holiday 
season  in  1981  for  25  cents.     The  adoption  of  this  type  of 
program  on  a  large  scale  would  be  prohibitively  expensive. 

The  revenue  loss  and  ridership  gain  resulting  from  a  reduced-fare 
downtown  distribution  system  would  be  directly  related  to  the 
degree  of  subsidy  applied  to  the  downtown  trips.     No  good  data 
is  available  on  the  number  of  intra-CBD  trips  currently  being 
made  in  downtown  Boston. 

5.3.5     Comparison  of  Alternatives 

The  projected  impacts  of  the  various  fare  structure  alternatives 
are  summarized  in  Table  5-2.     Factors  that  cannot  be  quantified, 
such  as  "ease  of  implementation,"  were  rated  on  an  ordinal  scale. 
Comparison  of  the  different  programs  shows  that  for  a  given 
change  in  ridership,  a  number  of  different  revenue  and  VMT 
changes  may  be  expected  depending  on  the  specific  group  within 
the  population  that  is  targeted  by  that  program.     For  example, 
losing  a  certain  number  of  elderly  riders  would  have  a  smaller 
impact  on  revenue  than  losing  the  same  number  of  full-fare 
riders.     This  is  illustrated  in  the  peak  period  surcharge  alter- 
native in  which  about  $7  million  in  additional  revenue  is 
expected  while  only  2  million  annual  riders  are  lost.     The  rela- 
tionship between  VMT  and  ridership  varies  in  a  similar  way;  the 
increase  in  VMT  for  a  given  loss  in  commuters  is  nearly  twice  as 
large  as  it  would  be  for  the  same  number  of  students.     While  the 
actual  values  listed  in  this  table  may  not  be  definitive,  they 
offer  a  good  basis  for  comparing  the  results  of  the  fare  struc- 
ture programs. 


5 . 4     ALTERNATIVE  FARE  PAYMENT  METHODS 

In  addition  to  the  self-service  alternative  described  in  detail 
previously  in  Section  5.3,  several  other  alternative  payment 
systems  have  been  considered  in  this  study.     Fare  collection 
systems  currently  in  use  in  the  United  States  range  from  com- 
pletely manual  operations  to  fully-automated  systems.     The  type 
of  fare  collection  system  is  dependent,   in  part,  upon  the  type 
of  fare  structure,  such  as  flat  rates,   zonal  fares,  or  mileage- 
based  fares.     The  type  of  fare  structure,   in  turn,  dictates  what 
type  of  collection  system  is  needed. 

Currently,   fares  are  paid  on  the  MBTA  by  using  one  of  four 
methods:     cash,  token,  prepaid  pass,  or  ticket.     Tickets  are  used 
only  on  a  few  express  buses;  cash,  tokens,  or  passes  are  accepted 
on  surface  vehicles.     Access  to  rapid  transit  lines  requires 
either  a  token  or  a  valid  prepaid  pass.     Prepaid  passes  are 
purchased  monthly  by  riders  and  permit  unlimited  travel  on  cer- 
tain facilities  throughout  the  month.     Passes  good  on  single 
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vehicles  are  based  on  the  cost  of  18  roundtrips;  passes  good  on 
two  types  of  vehicles   (e.g.,  bus  and  rapid  transit)   are  based  on 
the  cost  of  16  roundtrips  made  using  both  types  each  way. 

Although  passes  technically  are  valid  for  only  one  rider's  use, 
there  is  no  control  over  the  "lending"  of  one's  pass  to  other 
riders.     Recently,  the  MBTA  has  changed  its  passes  so  they  can  be 
read  electronically  at  turnstiles  in  rapid  transit  stations. 

A  fully  automated,   electronic  fare  collection  system  would  allow 
for  a  more  diversified  fare  structure.     iManual  fare  collection 
systems  require  that  fares  be  either  flat  rates  for  all  riders, 
or  vary  by  only  a  few  zonal  boundaries.     With  a  fully-automated 
fare  system,   fares  could  be  designed  on  more  specific  mileage- 
based  formulas.     These  would  more  accurately  reflect  the  cost 
associated  with  the  distance  traveled  as  well  as  the  cost  asso- 
ciated with  a  particular  mode. 

5.4.1  Electronic  Fare  Collection 

Electronic  fare  systems  are  in  operation  in  Washington,  D.C. 
(WMATA)   and  San  Francisco,  CA  (BART).     The  nature  of  the  systems 
permits  fares  to  be  set  by  time-of-day  and  distance  between  sta- 
tions.    Tii^kets  purchased  at  vending  machines  in  the  rapid 
transit  stations  or  at  banks  are  required  to  enter  and  exit  the 
system.     In  this  manner,  the  fare  is  adjusted  between  the  entry 
station,  which,  along  with  the  time,   is  encoded  on  the  ticket, 
and  the  exit  station.     These  systems,  however,  have  experienced 
several  problems  associated  with  equipment  failure.     To  date, 
these  systems  have  been  implemented  on  transit  lines  having  off- 
vehicle  payment.     Electronic  fare  collection  systems  would  be 
difficult  to  institute  on  buses,  where  zonal  systems  are  also  the 
most  difficult  to  initiate. 

A  fully  automated  system  of  the  type  described  above  would  be 
expensive  to  implement  on  the  MBTA.     Ticket  sales  equipment  and 
adjustments  to  turnstiles  would  be  necessary.     Instead,   the  MBTA 
is  investigating  enhancements  to  their  prepaid  pass  electronic 
card  system.     This  system  is  described  in  Section  7.1.2  in  con- 
nection with  productivity  measurement  programs. 

5.4.2  Bulk  Sale  of  Tokens 

Another  alternative  which  may  be  beneficial  to  riders  and  to  the 
MBTA  is  bulk  sale  of  tokens.     MOlst  prepayment  plans  including 
bulk  sale  of  tokens  offer  a  discount  to  buyers.     According  to  a 
1976  UMTA  report,  this  is  done  for  a  variety  of  reasons 
including : 

(1)  Social  policy,  which  dictates  that  some  riders  deserve 
lower  fares, 

(2)  a  general  belief  that  discounts  are  appropriate  for  bulk 
sales  because  of  the  lower  handling  costs. 
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(3)   a  marketing  judgment  that  the  discount  for  and  convenience 
of  prepayment  will  encourage  reluctant  riders  and  additional 
trips  by  current  users. 

According  to  this  report,  the  marketing  reason  was  the  most  com- 
mon reason  among  transit  authorities  surveyed  for  implementing 
bulk  sale  of  tokens/tickets  with  a  discount.     There  were  savings 
reported  by  20  of  32  authorities  due  to  reduced  coin  handling  and 
a  small  benefit  to  the  authority's  cash  flow  in  cases  where  riders 
purchased  tokens  in  bulk.     An  additional  smaller  amount  of  cash 
value  was  received  by  transit  authorities  through  the  loss,  by 
riders,  of  tokens/tickets  resulting  in  rides  paid  for  but  never 
taken , 

Several  transit  authorities  have  recorded  increases  in  ridership 
and  efficiency  where  bulk  token  sales  or  similar  programs  have 
been  implemented.     In  Stockholm,  winter-season  ticket  holders  (a 
bulk-type  pass  ticket)   climbed  in  one  year  from  135,000  to 
400,000.     Season-tickets  riders  climbed  from  one-third  of  all 
riders  to  70  percent  in  a  year.     Of  course,  there  was  a  decrease 
in  single-fare  riders,  but  overall,   ridership  climbed  5  percent.* 

In  conclusion,  bulk  sale  of  tokens  with  discounts  would  appear  to 
be  convenient  and  advantageous  for  both  riders  and  transit 
authorities.     Riders  pay  less  to  travel  and  wait  in  line  less; 
stations  are  less  congested  at  token  booths,  and  transit  authori- 
ties can  expect  to  maintain  or  increase  revenue  with  marginal 
additional  ridership.** 

5.4.3     Self-service  Fare  Collection 

The  basis  for  self-service  fare  collection  is  that  each  passenger 
is  generally  responsible  for  determining  and  paying  his  own  fare. 
Riders  are  then  subject  to  a  fine  or  other  sanction  if  proof  of 
payment  cannot  be  produced  for  an  inspector.  Self-service 
systems  are  fairly  common  in  European  cities  but  have  been  imple- 
mented only  on  a  very  limited  basis  in  the  United  States. 

A  two-step  process  consisting  of  ticket  purchase  and  later  ticket 
verification  is  usually  employed  in  self-service  systems.  The 
two  steps  are  separated  to  permit  multiple  ticket  purchases. 
Tickets  may  be  sold  by  machine  (accompanied  by  high  capital  cost, 
vandalism,  and  little  revenue  security)   or  by  ticket  agents  or 
concessionaires  (with  high  labor  costs) .     Most  systems  sell 
tickets  that  act  as  receipts  when  verified  at  time  of  use. 
Inspectors  are  assigned  to  vehicles  with  the  aim  of  checking  each 
regular  passenger  on  a  certain  percentage  of  bus  trips  (e.g., 
every  twenty  trips) .     Fines  are  then  designed  to  recapture  all 
lost  fares  assuming  that  the  delinquent  rider  has  not  paid  the 
fare  since  the  last  inspection;   if  inspections  occurred  every 
twenty  trips,  the  fine  would  be  twenty  times  the  fare. 


*Michael  Kemp,  Reduced  Fare  and  Fare-Free  in  Urban  T-ansit 
Services ,  Urban  Institute  Paper,  July  1974,  p.  33. 
**Transit  Fare  Prepayment,  UMTA,  DOT,  August  1976,  p.  65. 


-120- 


Several  possibilities  exist  for  ticketing  and  ticket  validation 
procedures.     The  three  most  frequently  adopted  configurations 
are: 

•  issue  and  validate  at  stops  only 

•  issue  at  stops,  validate  on  vehicle 

•  validate  on  vehicle,   no  ticket  issued 

All  of  these  options  offer  barrier-free  access  to  vehicles 
leading  to  decreased  dwell  time  at  stations  and  stops. 
Turnstiles  can  be  abandoned  at  subway  stations   (or  used  for 
counting  riders  only)   and  "all  doors"  access  can  be  provided  on 
buses  and  streetcars. 

The  potential  increases  in  productivity  resulting  from  these 
changes  are  one  of  the  major  benefits  of  self-service  systems. 
Most  European  properties  reported  approximately  a  10  percent 
service  productivity  improvement  based  on  self  service.*  A 
second  major  benefit  seen  by  the  European  operators  was  the 
increased  feasibility  of  diversified  fare  structures  aimed  at 
various  market  segments  and  geographic  areas.     When  the  respon- 
sibility for  computing  and  verifying  fares  was  removed  from 
vehicle  drivers,  more  innovative  and  complicated  fare  structures 
became  possible.     Other  benefits  realized  by  self-service  systems 
include  lower  fare  collection  costs  in  subways  where  extensive 
fare  collection  equipment  is  no  longer  needed,  and  improved 
passenger  statistics  provided  by  ticket  verification  machines 
recording  time  and  location  of  trips. 

It  appears  that  European  properties  have  had  a  generally  positive 
experience  with  self  service  fare  collection.     The  feasibility  of 
implementing  such  systems  in  the  United  States,  and  perhaps  par- 
ticularly in  Boston,   poses  unique  problems.     Problems  surrounding 
implementation  in  Boston  can  be  divided  into  two  groups,  those 
dealing  with  purchasing  and  maintaining  automated  equipment  and 
those  involving  enforcement  of  fare  and  fine  payment. 

The  high  capital  costs  of  automated  ticket  purchasing  and  ticket 
verification  present  a  large,  but  probably  surmountable,  obstacle. 
Judging  from  other  systems,  the  pressing  problem  would  be  the 
maintenance  and  protection  of  the  machines.     Ticket  validation 
machines  are  especially  sensitive,  and  machine  malfunctions  can 
be  caused  by  routine  occurrences  like  wet  or  damp  tickets  and 
vehicle  vibration,  as  well  as  by  intentional  vandalism. 

Enforcement  of  fare  payment  is  also  anticipated  to  be  a  problem. 
The  riding  public  would  have  to  take  the  ticket  inspectors 
seriously.     The  transit  system  in  Geneva  was  forced  to  double  its 
fines  in  order  to  pay  the  city  police  to  administer  the  fine 
collection  system.     Such  a  partnership  would  probably  be 
necessary  in  Boston  as  well.     Writing  tickets  to  individuals 
requires  that  some  form  of  identification  is  available. 
Furthermore,   in  a  city  where  in  1980  as  few  as  20  percent  of  all 


*Self-  Service  Fare  Collection,  Volume  1,  Review  and  Summary, 
Mitre  Corporation  for  U.S.  DOT,  August,  1979. 
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fines  for  parking  violations  were  paid,  the  transit  system  may 
have  difficulty  collecting  enough  revenue  to  support  the  admi- 
nistration of  a  self-service  system. 

Self-service  fare  collection  is  generally  credited  with  increasing 
transit  ridership  through  improved  service  performance. 
Decreased  dwell  times  on  surface  vehicles  shorten  travel  times 
and  enhance  the  potential  for  decreased  headways.     Lowered  costs 
due  to  improved  productivity  can  be  passed  along  to  the  passenger 
in  the  form  of  decreased  fares  or  slower  increases  in  fares.  As 
ridership  increases,   revenue  from  transportation  increases  as 
well.     The  enormous  cost  of  enforcing  fare  payments  in  Boston  may 
overshadow  other  savings,  however,   leaving  the  system  no  better 
off  than  it  was  previously. 

These  facts  highlight  the  reasons  why  a  system  that  is  feasible 
in  many  European  and  Canadian  cities  may  not  work  here.  The 
single,  well-publicized  instance  of  a  successful  self-service 
system  in  the  United  States  is  in  San  Diego.       The  San  Diego 
trolley,  however,   is  a  special  case  experience  that  may  not  be 
transferable  to  Boston  for  a  number  of  reasons.     The  Metropolitan 
Transit  Development  Board   (MTDB)  was  created  in  1975  expressly 
to  develop  and  maintain  the  trolley  service,   independent  of  the 
five  other  operators  in  the  region  carrying  28  million  passengers 
annually.         As  it  was,  a  new  system,  the  implementation  of  self- 
service  fares  on  the  MTDB,  was  fairly  straightforward  and  was 
simple  to  monitor.     Furthermore,  the  decision  to  implement  such  a 
system  in  San  Diego  was  made  before  the  system  was  built  and, 
therefore,   reduced  construction  costs  considerably.     MTDB  offi- 
cials estimate  that  losses  due  to  increased  fare  evasion  will  be 
more  than  offset  by  savings  in  construction  costs.     The  eleven 
stations  on  the  line  do  not  need  to  be  enclosed  because  they  are 
not  used  to  prevent  unauthorized  access  to  the  trolley.  The 
promise  of  reduced  construction  costs  obviously  holds  little 
interest  for  Boston  whose  basic  system  has  long  since  been 
constructed.     It  appears,  therefore,  that  although  self-service 
fare  collection  systems  have  been  successful  abroad  and  to  a 
limited  extent  in  the  United  States,   their  feasibility  in  Boston 
is  of  questionable  benefit. 


5.4.4     Impacts  of  Alternative  Fare  Collection  Systems 

The  impacts  of  alternative  fare  collection  systems  have  not  been 
quantified.     It  is  assumed  that  improved  collection  techniques 
might  reduce  dwell  time,  thereby  reducing  the  total  trip  time. 
The  impact  on  ridership,  VMT,  and  the  environment  from  this  alone 
is  assumed  to  be  negligible.     However,   if  these  methods  signifi- 
cantly change  the  level  of  service  provided  or  offer  savings 
either  directly  or  secondarily  through  systemwide  cost  reduction, 
impacts  would  be  measurable.     Furthermore,  the  benefits  of  a 
system  such  as  a  fully  automated  system  could  become  significant 
because  of  the  ability  to  set  fares  more  equitably. 


5.5     LEGISLATIVE  PROGRAMS 


Some  measures  which  would  lessen 
increases  and  service  cuts  of  the 
outside  the  direct  control  of  the 
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service  changes  are  required  because  of  financial  problems,  addi- 
tional funding  sources  in  conjunction  with  improved  operations 
are  the  key  to  the  solution.     Changes  to  the  funding  structure 
could  not  be  implemented  solely  by  the  MBTA  but  would  require 
state  legislative  action.     Potential  programs  include  state  or 
local  takeover  of  MBTA-sponsored  subsidy  programs,  alternative 
funding  through  sales  or  gasoline  taxes,  or  fare  levels  tied  to 
inflation.     These  programs  have  been  outlined  below. 


5.5.1     Subsidy  Programs 

As  explained  in  Section  6,   the  MBTA  currently  subsidizes  trans- 
portation for  several  groups  of  people:     elderly,  handicapped, 
students.     The  MBTA  has  requested  that,  as  part  of  this  study, 
the  impacts  of  these  subsidies  on  revenue  be  estimated  and  alter- 
native mechanisms  for  subsidizing  be  addressed. 


The  cost  of  subsidizing  the  elderly  has  been  estimated  to  be  $12.0 
million  per  year  based  on  the  current  fare  structure.     The  MBTA 
has  suggested  that  the  Human  Services  Division  of  the  state  or 
the  Department  of  Elder  Affairs  pick  up  the  cost  of  subsidizing 
travel  by  the  elderly.     The  state  could  buy  either  tokens  or 
passes  at  full  face  value  and  in  turn  either  sell  them  at  reduced 
rates  to  qualifying  individuals  or  give  them  away.     In  this 
manner,  the  MBTA  would  receive  the  full  value  for  the  service 
provided.     This  type  of  program  could  also  permit  low-income 
individuals  to  be  subsidized  in  a  similar  manner.     If  the  Human 
Services  Division  set  eligibility  requirements  for  low-income 
riders,  the  tokens  or  passes  could  be  distributed  at  reduced 
rates  to  qualifying  individuals.     A  mechanism  to  prevent  abuse  of 
the  reduced  rates  would  have  to  be  set  up  by  the  administering 
agency . 

Similarly,  school  departments  are  subsidized  by  the  MBTA  for 
transporting  students  to  school.     The  loss  in  revenue  for  school 
trips  totals  $2.8  million  per  year.     If  the  MBTA  sold  student 
badges  to  school  departments  for  an  amount  equal  to  the  fares 
paid  by  students  over  the  course  of  a  year   (i.e.,  half  fare  X  the 
number  of  school  days  X  two  trips  per  day) ,  the  MBTA  would  recoup 
the  money  spent  on  subsidizing  student  trips. 

5.5.2     Alternative  Funding  Sources 

The  present  funding  sources  of  the  MBTA,  which  have  already  been 
identified  in  Section  2.7,   include  the  federal,   state,   and  local 
governments  and  the  MBTA  passengers .     As  the  federal  government 
operating  subsidy  is  being  phased  out  and  local  government  finan- 
ces are  being  restricted  by  Proposition  2^,  alternative  sources 
of  funding  are  being  sought.     The  state's  share  comes  primarily 
from  the  general  tax  fund  and  gasoline  taxes;   the  local  share 
comes  from  the  property  taxes.     The  equity  associated  with  these 
alternative  tax  sources  has  been  addressed  in  Section  6.0 

Additional  possible  sources  of  revenue  include  the  following 
taxes:     sales,  gasoline,   payroll,   employer,  parking,  auto 
excise,   and  other  excise  taxes.     "Hivalaat ions  of  these 
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methods  have  been  conducted  in  various  studies  with  regard  to 
criteria  such  as:     yield  potential,  economic  benefits,  equity, 
political  acceptability,  and  administrative  difficulty.  An 
investigation  of  taxes  shows  that  some  are  strong  in  some  areas, 
but  weak  in  others.     One  with  a  high  potential  yield  may  be  poli- 
tically unacceptable;  one  which  features  an  equitable  share  of 
burden  for  all  economic  groups  may  be  impossible  to  administer, 
etc.     A  short  discussion  of  several  alternative  revenue  sources 
follows : 


A.     Sales  Tax 


The  sales  tax  is  the  most  popular  tax  for  transit  nationally, 
with  9  of  the  country's  26  largest  metropolitan  areas  using  it  to 
complement  their  federal  subsidies.     It  has  a  high  potential 
yield  and  will  keep  pace  with  inflation.     A  one  percent  increase 
in  the  tax  would  bring  in  $75  million  annually  to  the  MBTA 
district.*     Opinions  differ  as  to  whether  sales  taxes  are 
regressive.     Palmere**  says  they're  fair,  but  others  including 
UMTA  say  "sales  and  excise  taxes  are  much  more  regressive  than 
any  other  major  family  of  taxes."     Yet  public  opinion  polls, 
according  to  UMTA,  show  that  retail  sales  taxes  are  popular  as 
means  of  additional  revenue.*** 


In  Atlanta,  a  one  percent  sales  tax  and  use  tax  was  levied  in  two 
counties  to  allow  fare  reduction.     Sales  tax  and  fare  revenue 
were  applied  to  meet  development  and  operating  costs.  The 
immediate  result  was  a  30  percent  increase  in  ridership.     A  sur- 
vey in  November  of  1972,  10  months  after  the  decrease  in  fares, 
showed  91  percent  of  the  increase  was  due  to  new  riders  and 
41.8  percent  of  the  new  riders  previously  made  the  same  trip  by 
automobile.****     The  Atlanta  study  also  reported  the  sales  tax  was 
regressive,  but  pointed  out  that  consideration  had  not  yet  been 
given  to  the  "compensating  effect"  of  the  low  fare. 


The  problem  with  a  sales  tax,   in  addition  to  its  alleged 
regressivity  is  that  it  may  decrease  sales  in  a  region  and  cause 
shoppers  to  go  beyond  borders  to  bury  certain  things.     The  sales 
tax,  also,   is  not  directly  tied  to  the  transit  problem  as  is, 
say,  a  tax  on  parking  or  gasoline. 


B .     Gas  Tax  and  Auto  Use  Charges 


Gas  tax  and  auto  use  charges  were  a  prominent  proposal  of  the 
Governor's  Task  Force  on  the  MBTA.     It  also  has  the  support  of 
the  Carmen's  Union.     It  would  conceivably  cause  a  reduction  in 


*Anthony  J.  Palmere,  Alternatives  for  Financing  the  MBTA, 
(unpublished  thesis),  Kennedy  School  of  Government,  Harvard 
University,  1981. 
**UMTA,  Department  of  Transporatation ,  Financing  Transit, 
Alternatives  for  Local  Government,  July,  1979. 
***John  W.  Bates,   "Using  Sales  Tax  to  Support  Low  Fare  Pricing 
of  Transit  Services  in  Atlanta"  in  Urban  Transportation 
****William  C.  Nevel,   "Case  Studies  on  Increasing  Transit 

Revenues:       Northeastern  Illinois,"  Urban  Transportation 
Economics . 
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auto  use,  and  improve  air  quality  and  reduce  energy  consumption. 
The  poor  would  pay  less  and  the  middle  class  more,  but  people 
could  control  their  costs  by  driving  less  or  carpooling.     As  a 
revenue  source,   it  would  be  a  reliable  one  with  as  much  as  $10 
million  annually  in  the  district.     Five  metropolitan  transit 
systems  currently  gas  taxes. 

An  UMTA  report,  however,   takes  the  slightly  different  view  that 
only  a  large  increase  in  the  gas  tax  would  have  an  effect  on  tra- 
vel and  travel  patterns  because  of  the  low  elasticity  of  demand 
for  fuel  and  travel.     Automobiles,   the  report  claims,  are  and 
will  still  be  used  for  trips  for  which  there  is  no  transit  alter- 
native . 

Parking  taxes  are  a  form  of  auto  use  charge  that  according  to  one 
study  would  yield  a  "modest,  but  significant  amount  of  revenue". 
There  has  been  resistance,  however,  on  the  part  of  parking  lot 
operators,  particularly  in  San  Francisco,   to  these  programs. 
The  objections  are  principally  that  these  taxes: 

(1)  Discriminate  against  drivers  who  are  obliged  to  use 
commercial  parking  facilities. 

(2)  Place  a  financial  burden  on  the  parking  industry. 

(3)  Had  little  effect  (in  the  San  Francisco  case)   on  traffic 
coming  into  the  city  because  only  about  20  percent  of  the 
incoming  vehicles  used  commercial  parking  facilities. 

There  is  little  information  on  the  effects  of  parking  taxes  on 
different  income  groups. 

Bridge  and  tunnel  tolls  would  seem  to  be  directly  related  to 
reducing  traffic  congestion  but  only  3  cities — New  York, 
Philadelphia,  and  San  Francisco — use  them  to  partly  finance  tran- 
sit.    There  are  implementation  problems  including  legal  obstacles 
related  to  how  the  revenue  from  tolls  can  be  spent.  Generally, 
it  is  directed  only  to  the  maintenance  and  reduction  of  capital 
debt  of  the  tolled  facility. 

C .     Payroll  Taxes 

Payroll  taxes  are  imposed  on  employees  or  the  employer.     It  may 
be  assumed  that  they  are  passed  on  to  employees.     If  paid  by  the 
employer,  the  tax  could  be  deducted  as  a  business  expense. 
Generally,  under  these  proposals,   small  firms  are  not  taxed,  but 
this  means  that  doctors,   lawyers,  and  other  self-employed  people 
may  not  be  taxed  at  all.     Small  companies  and  those  located  out- 
side the  district  would  gain,   some  would  say,  an  unfair  advan- 
tage.    Other  companies  making  a  location  decision  may  elect  to 
locate  outside  the  district.     The  greatest  objection  to  these 
taxes  is  that  they  are  already  used  heavily  for  retirement, 
social  security,  and  workmen's  compensation. 
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The  potential  yield  is  high  from  payroll  taxes  for  a  small  per- 
centage tax.     As  with  the  gas  and  sales  tax,   it  is  tied  to  infla- 
tion.    The  estimated  revenue  gain  for  the  district  is  $72  million 
annually  with  only  a  one  half  percent  increase. 


Other  revenue  sources  considered  by  transit  authorities  have 
included:     joint  development  of  air  rights  over  public  property 
or  leasing  and/or  sale  of  supplemental  property;  taxes  on  so- 
called  "harmful"  products  such  as  liquor  or  tobacco  (Massachusetts 
used  to  collect  2  cents  per  cigarette  pack  for  transit  fundina); 
increases  in  the  personal  income  tax  (this  has  been  considered  by 
some  transit  agencies  but  is  generally  considered  politically 
unacceptable).     Finally,   the  City  of  Chicago  considered  a  lottery 
(it  was  not  legal  at  the  time)   to  raise  $60  million/year  with 
one-half  going  to  mass  transit. 


5.5.3     Cost-of -Living  Indexing 


One  proposal  being  set  forth  by  the  MBTA  would  provide  the  MBTA 
with  periodic  fare  hikes  based  on  inflation.     As  the  costs  to  the 
MBTA  of  providing  service  increase  due  to  factors  outside  the 
control  of  the  "T",  such  as  increased  fuel  costs,   the  fares  would 
be  increased  to  compensate  for  these  costs.     A  system  of  this 
type  could  be  tied  to  the  Consumer  Price  Index  (CPI),  the 
Producer  Price  Index  (PPI),  or,   since  the  MBTA  is  an  energy- 
intensive  operation,  a  motor  fuel  price  index.     Adjustments  could 
be  made  to  the  fares  either  annually  or,  more  likely,  biennially. 
Further  refinement  would  be  necesary  to  ensure  a  rounded  fare 
level   (e.g.,  to  the  closest  5  cents). 

Fare  changes  tied  to  these  indices  would  be  most  significant 
during  times  of  inflation.     For  example,   if  inflation  were  10 
percent  over  the  time  period  measured,   fares  would  increase  by  10 
percent.     Tables  presented  in  Section  2  have  pointed  to  the 
disparity  between  real  costr  and  real  fares  over  time;  fares 
have  not  kept  up  with  inflation.     As  an  example  of  the  cost  of 
living  indexing  proposal,   it  was  assumed  that  inflation  over  the 
next  two  years  is  10  percent  per  year.     This  translates  into  an 
increase  in  fares  of  21  percent  to  roughly  60  cents  on  the  bus 
and  90  cents  on  rapid  transit.     If  fares  were  adjusted  annually, 
the  fares  after  one  year  would  be  55  cents  and  85  cents. 

It  is  expected  that  small  adjustments  to  fares  each  year  would  not 
have  as  dramatic  an  impact  on  ridership,  especially  if  they  are 
tied  to  the  cost  of  living  index.     Regardless,   some  riders  would 
divert  to  other  modes . 


5.5.4     Recommendations  of  Other  Studies 


The  UMTA  report  Financing  Transit  does  not  recommend  a  clear-cut 
alternative  revenue-source  because  of  the  various  kinds  of  ineq- 
uities each  tax  incurs.     What  they  do  recommend  is  "greater 
financial  and  operating  efficiency"  and  responsible  financial 
management. 
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Accounting  and  management  data  are,  or  should  be,  brought 
together  in  the  operating  budget  which,  as  the  operating  plan, 
should  be  a  principal  tool  for  decision-making  by  transit  agency 
managers  and  boards  of  directors.     Moreover,  now  that  a  large  and 
growing  proportion  of  transit  operating  costs  are  paid  for  by  tax 
revenues,   rather  than  fares,   local  and  state  elected  officials 
and  legislators  will  increasingly  demand  to  know  what  they  are 
getting  for  their  subsidy  funds,   in  terms  of  concrete  services. 
A  financial  plan,  therefore,  must  require  not  only  the  analyses 
to  provide  such  information,  but  also  that  the  information  be 
intelligible  and  persuasive,   if  transit  is  to  hold  its  own  in 
competition  with  other  public  services. 

The  system  proposed  for  Chicago's  Regional  Transit  Authority 
included  revenue  from  the  sales  tax,  a  $14  excise  tax  for  vehicle 
registration,  a  5  percent  sales  tax  on  motor  fuel,  and  an  all-day 
(commuter)   parking  tax.     Thus,   some  areas  are  experimenting 
with  combinations  of  taxes. 

Anthony  J.   Palmere's  Alternatives  for  Financing  the  MBTA  makes 
recommendations  for  the  short-run,  while  developing  some  long- 
range  goals  for  the  MBTA.     In  the  short-run,   Palmere  suggests 
a  gas  tax  combined  with  an  increase  in  fares  "to  let  people 
know  that  transit  will  only  receive  limited  public  financial  sup- 
port in  the  future."     Under  this  proposal,  gas  prices  and  fares 
would  rise  together  so  that  neither  would  have  an  unfair  advan- 
tage.    Palmere  suggests  a  sales  tax  as  a  second  alternative  to 
assist  local  communities  in  coming  up  with  their  share  of  MBTA 
funding . 

The  long-range  goals  developed  by  Palmere  e  cho  the  comments  of 
the  UMTA  report — the  MBTA  must  be  run  more  efficiently.  If 
possible,  some  system  of  incentives  should  be  provided  to 
increase  efficiency.     Palmere  also  recommends  a  user  subsidy  for 
low-income  riders  since  the  MBTA  will  be  depending  on  operating 
revenues . 

One  point  on  which  many  of  the  studies  could  agree  was  raised  by 
Ralph  E.  Rechel  and  others:     ".    .    .a  funding  source  is  needed  that 
will  expand  with  inflation.     A  perpetual  problem  exists  if  this 
basic  need  is  inadequately  addressed." 
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6.0     SOCIOECONOMIC  IMPACTS 


The  purpose  of  this  section  is  to  identify  and  describe  the 
impacts  of  recent  fare  increases  and  service  cuts  on  various 
broad  socioeconomic  groups.     First,   the  social  benefit  of  public 
transportation  is  discussed  in  terms  of  both  direct  user  and 
indirect  non-user  benefits.     Next,  a  description  of  the  impacts 
of  fare  increases  and  resultant  reduction  of  trip-making  is  pro- 
vided by  user  type  and  socioeconomic  group,  where  possible.  The 
losses  in  trips  made  by  the  elderly,   the  handicapped,  youth,  and 
low-income  users  are  estimated.     In  particular,   changes  in  the 
number  of  discretionary  trips  and  shopping  trips  are  noted. 

Several  categories  of  users  have  been  identified  as  being  more 
negatively  affected  by  the  fare  increase.     Some  measures  that  may 
be  taken  to  mitigate  the  impacts  of  the  fare  increases  on  these 
users  have  been  outlined,   and  the  MBTA's  existing  subsidy 
programs  are  described. 

6.1     SOCIAL  AND  ECONOMIC  VALUE  OF  PUBLIC  TRANSPORTATION 

A  basic  goal  of  public  transportation  is  to  provide  mobility  and 
equality  of  access  to  employment,  health  care,  educational, 
cultural,  and  shopping  opportunities.     It  strives  to  provide 
efficient  transport  of  people  in  and  through  urban  areas. 
Furthermore,  public  transportation  enhances  the  broad  goals  of 
promoting  social  and  economic  equity  for  residents  of  urban 
areas,  as  well  as  increasing  employment  and  employment  oppor- 
tunities,  revitalizing  the  economic  base  of  central  cities,  and 
improving  the  quality  of  life  in  an  urban  environment. 

The  socioeconomic  value  of  public  transportation  can  be  discussed 
in  terms  of  direct  and  indirect  benefits  to  users  and  non-users 
and  is  realized  at  both  the  individual  and  community,  as  well  as 
on  a  regionwide  level.     The  social  and  economic  impacts  of  public 
transportation  can  most  easily  be  described  in  terms  of  captive 
and  discretionary  ridership. 

Captive  Ridership 

Captive  riders  are  generally  from  autoless  households  and  are 
dependent  upon  public  transportation  for  access  to  employment  and 
essential  services.     Although  the  majority  of  Americans  depend  on 
the  automobile  as  their  primary  mode  of  transportation,  signifi- 
cant populations  of  the  poor,   the  elderly,  and  the  handicapped  in 
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urban  areas  cannot  affort  or  are  physically  unable  to  operate  an 
automobile.     The  majority  of  autoless  households  generally  reside 
in  urban  core  areas,   tend  to  have  lower  incomes  and  are  often 
elderly.     It  is  for  this  segment  of  the  metropolitan  population 
that  public  transit  is  critical  to  the  quality  of  life.  These 
population  groups  constitute  the  majority  of  captive  riders  on 
transit  systems. 

Low-Income  Riders  —  Public  transportation  has  particular  value 
to  the  low-income  captive  rider.     Public  transit  increases  his 
job  opportunities  by  providing  transportation  to  employers.  A 
1978  Ridership  Survey  conducted  by  the  MBTA  revealed  that  the 
majority  of  transit  trips  made  by  the  low-income  captive  rider 
were  work  trips.     The  direct  benefit  to  the  low-income  captive 
rider  and  his  employer  is  realized  as  an  indirect  benefit  to 
society  in  the  form  of  increased  employment  levels,  greater 
economic  productivity,  and  reduced  dependence  on  public 
assistance. 

Elderly  and  Handicapped  Riders  —  Elderly  and  handicapped  resi- 
dents of  urban  areas  are  often  living  on  reduced  or  fixed  incomes 
and  unable  to  affort  private  transportation.     The  elderly  and 
handicapped  also  have  a  greater  incidence  of  physical  disability 
which  prevents  them  from  operating  an  automobile,  making  them 
dependent  on  public  transportation  for  access  to  employers  and 
essential  services.     It,   therefore,  provides  an  essential  social 
service  to  the  elderly  and  handicapped.     In  terms  of  future 
transportation  policy,   it  is  important  to  note  that  persons  over 
65  years  of  age  will  represent  an  increasingly  large  percentage 
of  the  general  population. 

Discretionary  Riders 

Discretionary  riders  are  defined  as  those  persons  who  have  access 
to  an  automobile  and,   therefore,  have  a  choice  whether  to  use 
public  transportation.     Public  transit  supplies  benefits  to  these 
riders  by  providing  them  with  an  alternative  mode  of  transpor- 
tation for  work  and  other  trips.     The  1978  MBTA  Ridership  Survey 
revealed  that  discretionary  riders  use  the  transit  system 
primarily  for  commuting  trips. 

Reduced  travel  time  and  costs  are  major  reasons  for  the  diversion 
of  discretionary  riders  to  mass  transit.     The  most  significant 
time  savings  are  realized  on  rail  facilities  having  exclusive 
rights-of-way.     Cost  savings  are  realized  through  reduced 
automobile  operation  and  maintenance  expenses,  eliminated  parking 
fees,  and  reduced  insurance  premiums.     Another  benefit  accrues 
from  public  transportation  being  a  safer  mode  of  travel  than  the 
automobile,  which  reduces  the  likelihood  of  personal  injury. 
This  is  particularly  the  case  during  adverse  weather  conditions, 
when  transit  may  provide  not  only  a  safer,  but  a  more  reliable 
form  of  transportation.     Data  indicates  that  ridership  levels 
increase  during  inclement  weather. 
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Non-User  Benefits 


Public  transportation  also  provides  indirect  benefits  to  the 
automobile  commuter,  urban  resident  and  retail  and  commercial 
establishments.     As  persons  divert  to  transit,  a  reduction  in 
automobile  use  occurs,  which  reduces  congestion,  potential 
accidents  and  fatalities,  and  improves  travel  times  for  other 
motorists.     These  impacts  are  most  evident  during  peak  travel 
periods.     Although  such  benefits  may  not  be  obvious  to  the  urban 
motorists,   the  positive  impact  of  mass  transit  systems  on  the 
operation  of  roadway  systems  becomes  readily  apparent  when  the 
transit  system  shuts  down.     Indirect  public  health  benefits  also 
accrue  from  the  reduced  traffic  congestion  and  improved  traffic 
flow  in  the  form  of  reduced  auto  emissions,  a  major  source  of 
urban  air  pollution. 

As  stated  previously,  public  transit  has  a  positive  impact  on 
employment  to  the  extent  it  increases  job  opportunities  for  the 
captive  rider  and  links  labor  with  potential  employers.  Transit 
authorities  also  act  as  major  employers,   creating  jobs  for  the 
development,   construction  and  operation  of  the  transit  system. 
In  1980,   the  MBTA  employed  6,748  persons,  with  a  total  annual 
payroll  of  $140.5  million.*     Transit  authorities  also  provide 
jobs  for  architectural,  engineering  and  other  consultants. 
Employment  directly  or  indirectly  attributable  to  public 
transportation  stimulates  the  economy  by  increasing  disposable 
personal  income,   leading  to  greater  consumption  of  goods  and 
services.     Greater  consumption  of  goods  and  services  can  in  turn 
stimulate  industries  and  create  additional  jobs. 

Public  transportation  has  the  positive  impact  of  increasing  land 
values  near  access  points  to  the  system;  attracting  desirable 
residential,  commercial  and  retail  land  uses;   and  increasing 
local  tax  bases.     This  dynamic  is  most  readily  apparent  in  new 
extensions  such  as  the  extension  of  the  Red  Line  to  the  South 
Shore. 


It  also  enhances  business  in  downtown  shopping  centers  by 
increasing  their  effective  service  area.     Auto  travel  to  urban 
shopping  centers  is  typically  associated  with  traffic  congestion 
and  high  parking  fees,  especially  when  compared  with  the  suburban 
shopping  mall.     The  success  of  downtown  shopping  areas  served  by 
public  transit  is  well  documented  in  Boston  and  other  U.S.  cities 
Attendance  at  sporting  and  cultural  events,  and  other  downtown 
recreational  activities  is  also  increased. 


In  summary,  public  transportation  provides  both  user  benefits  in 
the  form  of  increased  accessibility  to  employment,  shopping,  and 
cultural  opportunities,  and  non-user  benefits  such  as  decreased 
traffic  congestion,   increased  land  values,  and  increased  labor 
markets . 


*MBTA  1980  Annual  Report. 
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6 . 2     CHANGES   IN  RIDERSHIP  LEVELS  FOR  SOCIOECONOMIC  CATEGORIES 
OF  USERS 

Several  groups  of  users  who  appear  to  be  more  sensitive  to  a  fare 
increase  have  been  identified  in  Section  6.1.     These  include  low- 
income  persons,   students,  elderly,  youths,  and  handicapped 
persons.     In  addition,  persons  making  discretionary  trips 
(shoppers,   tourists)   and  non-captive  commuters   (those  having  an 
automobile  available)   are  more  likely  to  change  their  trip-making 
behavior  due  to  a  fare  increase  or  service  change.     An  attempt 
has  been  made  to  identify  the  number  of  trips  made  by  each  of 
these  groups  of  users  before  the  recent  fare  increases  and  deter- 
mine the  magnitude  of  the  change  in  trips  following  the  changes 
in  fares  and  service  levels. 

The  base  information  was  obtained  from  the  1978  Systemwide  MBTA 
Survey,  adjusted  to  reflect  1979  ridership  levels.     The  1981 
level  was  derived  either  from  the  fare  mix  sampling  program  of 
November  1981,  or  through  the  application  of  disaggregate  elasti- 
cities to  the  1979  levels.     The  results  of  this  analysis  are 
presented  below  by  type  of  user. 

It  should  be  noted  that,  although  the  handicapped  have  been  iden- 
tified as  a  group  that  benefits  from  public  transportation  and  in 
some  cases  is  dependent  upon  it,   the  impacts  on  this  group  of 
users  is  not  addressed  separately.     Instead,   those  handicapped 
persons  using  the  MBTA's  regularly  scheduled  service  have  been 
grouped  with  the  elderly.     This  was  done  for  a  few  basic  reasons. 
First,   the  1978  Systemwide  Survey,  which  serves  as  a  base  for 
these  socioeconomic  groupings,  did  not  have  a  statistically 
significant  number  of  responses  from  handicapped  riders. 
Detailed  breakdown  of  their  trip-making  behavior  was  not,  there- 
fore, possible.     Second,   the  MBTA  provides  a  demand-responsive 
system  for  handicapped  persons  called  The  Ride,  which  was  not 
affected  by  these  fare  increases.     Third,   the  fare  changes  seen 
by  the  handicapped  were  the  same  as  those  facing  the  elderly  and, 
therefore,  permitted  combining  the  two  groups.     In  addition,  the 
1981  ridership  sampling  program  grouped  the  two  categories  of 
users  in  their  breakdown  of  fare  payment. 

6.2.1  Income 

Low-income  persons  are  generally  more  dependent  upon  public 
transportation  for  their  travel  needs  than  are  persons  in  the 
middle-income  or  upper-income  groups.     According  to  the  1977-1978 
National  Personal  Transportation  Study  (NPTS)   conducted  by  the 
Census  Bureau  for  FHWA,  approximately  one-third  of  the  bus  or 
streetcar  users  in  cities  with  populations  between  500,000  and 
one  million  people  had  low  incomes   (less  than  $6 , 000/household) . 
In  contrast,  only  11  percent  of  the  automobile  drivers  were  in 
this  income  group.     In  general,   low-income  groups  make  up  a 
larger  portion  of  the  streetcar  or  bus  riders   (28.3  percent)  in 
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all  metropolitan  areas  than  they  do  of  the  rapid  rail  (16.2 
percent)   or  commuter  rail  riders   (9.3  percent).* 

The  1978  MBTA  Systemwide  Survey  provided  information  on  the 
household  income  of  MBTA  riders.     Overall,   23  percent  of  the 
total  riders  had  household  incomes  less  than  $8,000  in  1978.  The 
survey  might  have  underestimated  the  proportion  of  low-income 
riders  because  the  sensitivity  of  this  type  of  question  results 
in  many  "no  answers".     For  this  analysis,   the  1978  income  levels 
have  been  increased  to  1979  and  1981  dollars  by  using  the  change 
in  personal  income  for  the  state  over  this  time  period.** 

The  number  of  trips  made  by  low-income  persons  on  an  average 
weekday  are  as  follows: 


1979 


1981 


Change 


rapid 

transit 

only 

combination 
rapid  tran- 
sit and 
surface 

surface 
only 


TOTAL 


%  of 
No.  Mode 


37,100  (20.3%) 


54,200  (21.5%) 


56,900  (29.2%) 


148,200  (22.8%) 


%  of 
No.  Mode 


27,600  (20.5%) 


43,600  (22.4%) 


49,300  (27.7%) 


120,500  (23.7%) 


%  of 

No.  Mode 


-  9,500  (-25.6%) 


-10,600  (-19.6%) 


-  7,600  (-13.4%) 


-27,700  (-16.1%) 


Both  the  fewest  number  of  trips  and  the  smallest  proportion  of 
trips  made  by  low-income  riders  are  on  the  rapid  transit  system. 
As  expected,   the  greatest  proportion  of  low  incom^e  riders  made  bus 
trips . 

The  loss  in  trips  was  estimated  by  adjusting  the  modal  elastici- 
ties by  a  disaggregate  fare  adjustment  factor  of  0.72**  and 
applying  it  to  the  change  in  average  fare  by  mode.     The  factor  is 
less  than  1.0,   indicating  that  the  responsiveness  of  low-income 
riders  to  changes  in  fares  is  generally  lower  than  that  of  the 
entire  population.     Low-income  riders  generally  have  fewer 


*The  numbers  referred  to  the  NPTS  were  reported  in  "Equity  in 
Transit  Finance,"  John  Pucher,  Journal  of  the  American  Planning 
Association ,  Volume  47,  Number  4,  O«^tober  1981. 

*Ecosometr ics . 
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alternatives  to  transit,  owning  fewer  automobiles  per  household 
and  having  a  lower  likelihood  of  an  auto  available  for  a 
particular  trip.***     Although  fewer  low-income  persons  are  riding 
the  MBTA  now  than  they  were  in  1979,  a  greater  proportion  of  the 
system's  riders  are  from  low-income  households.     In  addition,  a 
greater  proportion  of  their  total  household  income  must  be  devoted 
to  riding  the  MBTA.     The  issue  of  fare  burden  per  household  is 
addressed  in  a  subsequent  Section  6.4  of  this  report. 

6.2.2  Age 

The  age  of  individual  riders  is  also  of  interest  in  determining 
the  response  to  changes  in  fares.     Two  age  groups  are  of  par- 
ticular importance  in  an  analysis  of  the  socioeconomic  impacts  of 
a  fare  increase — the  young  and  the  elderly.     The  effects  of  the 
fare  increases  over  the  last  two  years  on  each  of  these  two  age 
groups  are  described  below. 

The  Young 

The  fares  paid  by  this  group  of  riders  depend  on  age  and  trip 
purpose.     Children  under  five  years  of  age  ride  free  at  all  times; 
those  between  five  and  eleven  years  pay  half  fare  at  all  times. 
No  identification  card  is  provided  to  prove  one's  age,  and  so  it 
is  up  to  the  discretion  of  the  bus  driver  or  token  collector  to 
determine  the  eligibility  of  a  particular  rider.     In  addition, 
children  between  12  and  18  years  making  a  school  trip  are  per- 
mitted to  pay  half  fare  provided  they  show  an  eligibility  badge. 
The  badges  are  distributed  through  the  local  public  and  private 
school  departments  at  no  charge.     Prior  to  July  1980,  students 
were  allowed  free  transfers. 

Since  1979,   trips  made  by  children  (5  to  11)   and  students  dropped 
by  approximately  28  percent.     In  all,  17,000  fewer  MBTA  trips  were 
made  by  this  group  on  an  average  weekday  in  1981  as  compared  with 
1979.     It  is  important  to  determine  which  types  of  trips  are  no 
longer  made  and  which  ones  are  now  made  using  another  mode.     It  is 
a  fair  assumption  that  school  trips  are  still  made — students 
either  walk,  bicycle,  or  are  driven  go  school  by  their  parents. 
It  should  be  noted  that  some  school  departments   (e.g.,  Boston)  are 
now  subsidizing  students  who  ride  the  MBTA  to  school  by  purchasing 
tokens  or  passes  from  the  MBTA  and  providing  them  to  qualifying 
students.     Approximately  three-quarters  of  the  trips  made  by 
students  and  children  appear  to  be  school  trips;  one-fourth  are, 
therefore,  non-school  trips. 

In  1979,  non-school  related  youth  trips  amounted  to  15,000  trips 
per  average  weekday.     In  1981,   it  is  estimated  that  the  number  of 
trips  of  that  type  has  dropped  to  10,600  trips  per  day.  The 
largest  decline  was  estimated  to  be  from  rapid  transit.     It  is 


***1978  Systemwide  Survey  data. 
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impossible  to  ascertain  whether  these  trips  are  no  longer  made  or 
are  diverted  to  some  other  mode,  e.g.,  walking,   bicycling,  or 
being  driven.     A  mix  of  these  possibilities  is  most  likely. 

Whereas  in  1979,   trips  made  by  students  and  children  constituted 
almost  10  percent  of  total  system  trips,   in  1981,   they  comprised 
slightly  less  than  9  percent.     The  proportion  of  non-school 
related  trips  made  by  youths  had  dropped  from  2.4  percent  of  total 
trips  to  2.1  percent  in  1981. 


1979* 


1981 


(No.  Trips/ 
Avg .  Weekday) 


(No.  Trips/ 
Avg.  Weekday) 


Total  Students  and 
Children   (5+)  Trips 

rapid  transit  only 
combination 
surface  only 


10 ,400 
29,000 
21,900 


6,600 
18,800 
19,000 


TOTAL 


61,300 


44,400 


Youth — Non -School 
Related  Trips  

rapid  transit  only 
combination 
surface  only 

TOTAL 


6,500 
4,400 
4,100 

15,000 


4,100 
2,900 
3,600 

10,600 


*From  1978  MBTA  Systemwide  Survey. 
**Derived  from  elasticities  for  non-school  related  trips; 
observed  in  November  1981  sampling  program  for  total 
student/youth  trips. 


Elderly 

As  described  in  the  introduction  to  this  section,   the  provision  of 
public  transportation  to  the  elderly  produces  significant  user 
benefits  as  well  as  substantial  indirect  benefits  to  society.  Due 
to  the  sensitivity  of  this  group  of  riders  to  higher  fares,  the 
MBTA  provides  free  access  for  the  elderly  to  the  entire  system 
between  9:30  AM  and  4:00  PM,  Monday  through  Friday.     Prior  to 
August  1981,   the  elderly  paid  half  the  full  adult  cash  fare  based 
on  fare  levels  charged  prior  to  the  1980  fare  increase.  After 
August  1981,  the  fare  structure  required  that  the  elderly  pay  half 
the  current  full  adult  cash  fare  except  during  the  free-fare  time 
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period.     For  those  riders  who  do  not  take  advantage  of  the  free 
fare  time  period,   fares  increased  by  between  roughly  100  and  200 
percent,  depending  upon  the  mode  used.     A  similar  fare  structure 
is  provided  to  handicapped  riders;   this  discussion,  therefore, 
includes  both  groups  of  riders. 

Since  the  institution  of  free  fares,  elderly  and  handicapped 
ridership  increased  by  approximately  13,000  riders  per  average 
weekday.     Approximately  20,000  additional  senior  citizen  iden- 
tification cards  were  distributed  by  the  MBTA  in  the  last  half  of 
1981  after  the  free  fare  was  implemented.     This  group  comprises 
over  12  percent  of  current  average  weekday  ridership.     This  com- 
pares with  almost  8  percent  in  1979.     Some  ridership  figures  for 
the  elderly  and  handicapped  are  presented  below. 

It  was  assumed  that  no  work  trips  were  lost  from  this  category 
because  of  the  relatively  small  absolute  increase  in  fares  seen  by 
this  group  for  a  work  trip.     In  order  to  avoid  payment  of  the 
increased  fares,   it  is  expected  that  the  elderly  would  switch  the 
time  of  their  trip  for  most  discretionary  trips  rather  than  not 
ride  the  MBTA.     As  can  be  seen  from  the  data  below,   it  is  expected 
that  an  increase  of  35  percent  of  non-work  trips  has  resulted 
since  the  fare  change  in  1981. 


Total  Elderly  and  Handicapped  Trips 


1979* 


1981** 


(No.  Trips/ 
Avg .  Weekday) 


(No.  Trips/ 
Avg.  Weekday) 


rapid  transit  only 
combination 
surface  only 


14,300 
23,400 
11,300 


16,900 
27,400 
18,000 


TOTAL  -  half  fare 
-  free 


49,000 


22,000 
40,300 


Elderly  and  Handicapped  Non-Work  Related  Trips 


rapid  transit  only 
combination 
surface  only 


9,900 
18,500 
9,300 


12,500 
22,500 
16,000 


TOTAL 


37,700 


51,000 


♦Derived  from  1978  Systemwide  Survey. 
**Derived  from  1981  Sampling  Program  and  1978  Survey 
distribution  of  trip  purposes. 
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6.2.3     Trip  Purpose 

Trip  purpose  has  also  been  used  to  group  responses  to  fare  and 
service  changes.     Two  groupings  are  of  particular  importance  in 
this  analysis:     discretionary  trips  and  work  trips.     They  are 
described  in  the  next  few  paragraphs. 

Discretionary  Trips 

In  general,  discretionary  trips  are  more  sensitive  to  changes  in 
fares  and  service  levels  than  are  work  or  school  trips.     In  this 
analysis,  discretionary  trips  include  shopping,  social, 
recreation,   tourist,  and  other  trips.     The  last  three  types  have 
been  grouped  as  other  because  of  a  lack  of  specific  data.  Work, 
school  and  medical  trips  were  considered  to  be  non-discretionary 
trips.     In  general,   the  rider  has  more  of  an  opportunity  to  change 
the  destination  or  mode  of  a  discretionary  trip  than  of  a  work  or 
a  school  trip. 

The  number  of  discretionary  trips  by  mode  are  shown  in  Table  6-1 
for  1979  and  1981  to  represent  pre-  and  post-fare  increase  levels. 
The  losses  in  trips  shown  in  the  table  were  estimated  by  applying 
an  elasticity  adjustment  factor  of  1.13  to  the  modal  elasticities 
derived  in  Section  3,  and  the  proportional  change  in  the  average 
fare  over  this  time  period. 

Overall,   22  percent  of  the  trips  made  in  1979  were  discretionary 
trips;  most  were  made  on  the  rapid  transit  system.     The  fare 
increases  and  service  changes  between  1979  and  1981  have  caused 
the  number  of  discretionary  trips  to  drop  from  an  estimated 
138,700  trips  per  average  weekday  to  about  105,000  trips  or 
roughly  19  percent  of  the  total  trips.     This  is  equivalent  to  a 
drop  of  one-third.     The  greatest  loss  was  in  the  number  of  discre- 
tionary trips  made  on  the  rapid  transit  system.     The  smallest  loss 
was  on  the  surface  vehicles. 

Of  the  43,000  discretionary  trips  no  longer  made  on  the  MBTA, 
approximately  12,000  are  trips  that  are  no  longer  made  at  all  (see 
Appendix  F  for  a  discussion  of  the  diversions  of  trips  to  other 
modes).     A  large  portion  of  the  remaining  lost  trips  are  probably 
made  by  driving  or  walking  to  other  destinations.     The  number  of 
shopping  trips  made  on  the  MBTA  decreased  by  16,700  between  1979 
and  1981.     The  impact  of  this  is  described  in  Section  6.3  for  each 
type  of  rider. 

Work  Trips 

Work  trips  are  the  least  sensitive  to  changes  in  fares.  In 
general,  the  average  income  of  persons  making  work  trips  is  higher 
than  that  of  the  overall  riding  population.     This  group  is  also 
most  likely  to  own  automobiles  and  can,   therefore,  divert  to 
driving  instead  of  taking  transit  to  work  if  the  fares  become  too 
high,  or  service  levels  too  low.     The  riders  making  work  trips 
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Rap  id 
Transit 

Combi— 
nation 

Surface 

Total 

1979 

Shopping 

16,900 

18, 800 

18,900 

54, 600 

Social 

15, 900 

9,  600 

7,600 

33, 100 

Other 

18,000 

17, 500 

15, 500 

51,000 

TOTAL  Discretionary 

50, SOO 

45,900 

42,000 

138,700 

%  of  Mode's  Trips 

27.9% 

18.  2% 

21.5% 

22.1% 

1931 

Shopping 

10, 100 

12,900 

14,9-00 

37,900 

Social 

9,  500 

6,  600 

6,000 

12, 100 

Other 

10, 700 

12, 000 

12, 300 

55,000 

TOTAL  Discretionary 

30, 300 

31, 500 

33, 200 

105,000 

%  of  Mode ' s  Trips 

22.6% 

16.2% 

18.  7% 

18.  7% 

%  Change 

-40 . 5% 

-31. 3% 

-20.9% 

-24. 3% 

Source:  19  79  distribution  derived  from  19  7  8  MBTA  Systemwide 
Survey;  19  81  figures  derived  by  applying  elasticities  to  the 
1979  categories. 


Discretionary  Trips  Per  Average  Weekday    (197D  and  1981) 
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were  grouped  into  captive  riders — those  without  an  automobile,  and 
discretionary  riders — those  having  access  to  an  automobile.  The 
ridership  levels  are  shown  in  Table  6-2  for  1979  and  1981.  The 
figures  for  1979  were  derived  form  the  1978  Systemwide  Survey. 
The  1981  levels  were  estimated  using  elasticity  adjustment  factors 
for  work  trips   (0.69),  modified  for  choice   (1.31),   or  captive 
(0.63)   riders.     The  proportional  change  in  fare  used  was  that 
associated  with  full-fare  adult  or  prepaid  pass  users. 

The  total  loss  in  work  trips  was  estimated  at  approximately  77,400 
trips  per  average  weekday.     This  represents  a  27.5  percent  loss  in 
total  work  trips.     As  expected,   the  greatest  loss   (58,400)  was  for 
discretionary  riders;   captive  riders  showed  a  smaller  absolute 
(19,000  trips)   and  proportional  change  (-21  percent).     In  general, 
persons  making  work  trips  divert  to  other  modes  as  opposed  to 
foregoing  the  trip  or  changing  work  location.     The  latter  alter- 
native might  be  a  long-term  implication  of  generally  rising 
transit  fares,  but  is  offset  by  changes  in  automobile  commuting 
costs . 


6 . 3     IMPACTS  OF  RETAIL  TRADE 

This  section  describes  the  impacts  of  the  fare  increase  on  retail 
trade  and  presents  data  on  the  number  of  lost  shopping  trips. 
Retail  shopping  trips  made  in  1979  and  1981  are  delineated  by  fare 
type  and  transit  mode  in  Table  6-3.     The  data  presented  in  the 
table  indicates  a  decline  of  16,630  shopping  trips  from  1979  to 
1981,  or  30.5  percent  of  the  1979  shopping  trips  made  using  the 
MBTA,     It  can  therefore  be  broadly  concluded  that  the  fare 
increase  significantly  curtailed  discretionary  shopping  trips 
among  the  transit  riding  public. 

Lost  shopping  trips  can  result  in  lost  sales  and,   thus,   have  a 
negative  impact  on  retail  trade.     The  positive  relationship 
between  public  transportation  and  retail  sales  was  clearly 
evidenced  by  the  one-day  MBTA  shutdown  in  December  1980.  Losses 
in  sales  as  estimated  by  downtown  retail  merchants  totaled 
$6,000,000.     These  sales,  however,  were  probably  made  in  suburban 
shopping  centers  accessed  by  automobile.     The  Boston  Redevelopment 
Authority  has  estimated  that  shoppers  spend  an  average  of  $15  per 
trip  on  the  average  weekday.     It  is  estimated  that  5,200  lost 
transit  shopping  trips   (derived  by  applying  the  ratio  of  shopping- 
to-discretionary  trips  to  the  number  of  trips  no  longer  made)  were 
not  recovered  by  other  transportation  modes.     This  results  in 
$78,000  in  lost  retail  sales  for  the  average  weekday,  or  $23.3 
million  in  annual  sales.     It  is  expected  that  11,500  of  the  16,700 
lost  trips  do  not  result  in  lost  retail  sales  as  the  trips  are 
still  made  either  to  other  shopping  centers  or  by  other  modes. 

The  data  illustrates  that  ridership  losses  were  restricted  to 
students,  children  and  adults  paying  full  fares.     The  greatest 
loss  in  shopping  trips  was  from  those  riders  who  pay  full  fare. 
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Rapid  Corn- 
Transit        bination      Surface  Total 


*Autcmobile  owner 
**No  automobile 


19  79 

Discretionary*  50,000  88,200  51,000  189,200 

Captive**  32,200  30,500  23,700  91,400 

TOTAL  Work  Trips  82,200  113,700  74,700  230,600 

1931 

Discretionary*  30,900  61,900  33,000  130,300 

Captive**  25,700  26,000  20,700  72,400 

TOTAL  Work  Trips  56,600  87,900  58,700  203,200 

Percent  Change  -31.1%  -25.9%  -21.4%  -27.6% 


Source:     1979  trips  derived  from  1978  MBTA  Systemwide  Survey; 
1981  trips  derived  by  applying  elasticities  to  the  1979  figures 


Work  Trips  Per  Average  Weekday  For  Discretionary 
AND  Captive  Riders    (1979  and  1931) 


-139- 


r 


1979 

Adult  Full  Fare 

Prepaid  Pass 

Elderly  &  Handicapped 

Students  &  Children 

Other 

TOTAL 

1981 

Adult  Full  Fare 

Prepaid  Pass 

Elderly  &  Handicapped 

Students  &  Children 

Other 

TOTAL 


Rapid 
Transit 


14,200 
1,000 
1,220 
370 
100 
16,890 


6,770 
1,000 
1 ,460 
130 
100 
9,460 


Combination 

11,890 
940 
5,070 
730 
140 

18,770 


6,380 
940 
6,040 
240 
140 
13,740 


Surface 

11,530 
920 
4,880 
1,360 
220 
18,910 


7,270 
920 
5,860 
470 
220 
14,740 


Percent  Change 


-44.0% 


-26.8% 


-22.1% 


SOURCE:     1979  distribution  derived  from  1978  MBTA  Systemwide 

Survey;  1981  figures  derived  by  applying  elasticities  to 
the  1979  categories. 


V 


Shopping  Trips  Per  Average  Weekday  By  Fare  Type 

(1979  AND  1981) 


Table  6-3 


) 
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The  greatest  percentage  decline  in  shopping  trips  occurred  within 
the  student  and  children  fare  category,  where  ridership  declined 
by  almost  two-thirds.     This  is  attributable  to  the  large 
percentage  change  in  these  fares  between  the  two  time  periods. 
Shopping  trips  made  by  the  elderly  and  the  handicapped  have 
probably  increased  as  these  groups  now  ride  free  between  9:30  AM 
and  4:00  PM .     Trips  made  by  prepaid  passholders  should  not  have 
changed  due  to  the  fare  hike,   since  a  shopping  trip  would  not  cost 
more  if  the  pass  is  already  bought  for  work  trips. 

Ridership  loss  was  most  pronounced  among  those  who  used  rapid 
transit  exclusively.     Retail  shopping  trips  on  rapid  transit 
declined  by  44.0  percent.     Losses  in  surface-only  and  combination 
trips  were  less  severe,  at  22.1  and  26.8  percent,  respectively. 
This  is  explained  in  that  full-fare  shoppers  constituted  a  higher 
percentage  of  rapid  transit  shoppers   (84.0)   than  they  did  of 
surface  only   (61.0)   or  combination  trips  (63.3). 


6 . 4     FARE  BURDEN 

In  addition  to  looking  at  the  absolute  and  percentage  changes  in 
ridership  according  to  socioeconomic  classifications,   it  is  also 
relevant  to  determine  the  financial  burden  on  each  group 
associated  with  using  the  MBTA  and  relate  that  measure  to  the 
ability  of  each  group  to  pay.     The  comparison  of  fares  paid  with 
cost  of  service  for  a  particular  mode  is  also  of  interest  when 
addressing  the  socioeconomic  impacts  of  fare  policies.  These 
issues  are  discussed  in  the  remainder  of  this  section. 

In  this  analysis,   the  proportion  of  total  household  income  that  is 
spent  on  the  MBTA  is  referred  to  as  the  "fare  burden."     It  is  not 
possible  to  directly  determine  the  "fare  burden  per  household" 
because  recent  information  is  not  available  on  the  MBTA  usage 
rates  per  household.     This  analysis,   therefore,  derives  a  fare 
burden  assuming  one  MBTA  rider  per  household  who  makes  a  fixed 
number  of  trips.     This  enabled  a  comparison  between  different 
income  groups  and  fare  payments . 

The  proportion  of  household  income  devoted  to  MBTA  fare  payment  is 
shown  in  Table  6-4  by  income  level  and  mode  for  1979  and  1981. 
The  annual  fare  payment  per  household  for  public  transportation  is 
also  shown  in  Table  6-4  for  the  various  fare  payment  categories 
(full  adult  fares,  prepaid  pass,  elderly  and  student  half  fare, 
average  system  fare) . 

Overall,   1.6  percent  of  the  average  rider's  household  income  was 
spent  on  the  MBTA  in  1981.*     This  compares  with  1.2  percent  in 
1979.     The  figures  show  that  riders  from  low-income  households  can 
devote  as  much  as  6.5  percent  of  their  income  to  using  the  MBTA  if 
they  use  both  rapid  transit  and  surface  vehires  for  each  trip; 


*Annual  figures  were  computed  based  on  the  post-August  1981  fare 
structure . 
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1979 

1981 

Tvoe  of  Pavment 

Rapid 
Transit 

Comb- 
ination 

Surface 

Rapid 
Transit 

Comb- 
ination 

Surface 

Full  Fare* 

$137.50 

$304.00 

$191.50 

$387. 50 

$711. 50 

$372.50 

Prepaid  Pass* 

113.00 

222. 00 

122. 00 

320.00 

526.50 

246.00 

Elderly-Half  Fars* 

57.  50 

135  . 50 

89 .  50 

194 .  00 

356 . 00 

185.50 

Student*  * 

.41.  40 

44.50 

47.50 

140.00 

256.00 

134.00 

Average  Fare* 

120.00 

250.00 

144. 00 

300.00 

494. 50 

227. 50 

Mean  Household 
Income (Annual) 

?13,400 

$17,200 

S15, 600 

$23, 100 

$21, 600 

$19, 600 

%  of  Income  Spent 
on  Average  Fare 

0.7% 

1.5% 

0.9% 

1.3% 

2.3% 

1.2% 

Average  Low  House-  $5,800 
hold  Income (-) (Annual) 

$6, 000 

$5,900 

$7, 300 

$7, 600 

$7,400 

%  of  Income  Spent 

2.1% 

4.2% 

2.4% 

4.1% 

6.5% 

3.1% 

on  Average  Fare 


"Assumes  250  round  trips/year. 
*Based  on  180  round  trips/year. 

^^From  1978  Survey,  adjusted  by  change  in  personal  income  from  the 
Bureau  of  Labor  Statistics;  the  income  levels  are  probably  over- 
estimated, due  to  potential  bias  in  survey  for  this  question.-  - 


Annual  Fare  Payments  By  Type  of  Rider  (1973  and  1981) 


Table  G-if 
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prior  to  the  fare  increases  in  1980  and  1981,   this  figure  was 
4.2  percent.     This  implies  that  over  50  percent  more  of  one's 
income  must  be  spent  on  traveling  on  the  surface  and  rapid  transit 
lines.     As  much  as  2.3  percent  of  the  average  user's  income  is 
spent  on  fare  payment  in  1981.     This  is  up  from  1.5  percent  in 
1979  . 

The  fare  increase  has  had  a  greater  impact  on  the  low-income  user. 
Although  the  fare  increase  for  both  low-  and  high-income  users  had 
the  same  absolute  dollar  value,   the  percentage  of  income  that  a 
low-income  household  must  spend  on  the  MBTA  is  significantly 
greater  than  that  of  a  higher  income  household.     For  instance,  the 
fare  paid  over  a  year  on  rapid  transit  rose  on  average  from 
$120/year  to  $300/year.     The  average-income  household  riding  the 
MBTA  must  devote  an  additional  0.6  percent  of  his  income  to  riding 
transit.     The  average  low-income  user  must  devote  an  additional 
2.0  percent  of  his  income  to  riding  the  transit  system.     The  addi- 
tional fare  burden  for  the  low-income  rider  is,  therefore, 
approximately  three  times  as  great. 

Data  on  the  cost  of  operating  each  mode  of  public  transportation 
is  provided  below  for  1979.* 

Operating  Cost      Cost/Revenue  (Vehicle) 


(Millions) 

Mile 

rapid  transit 

$106.4 

$10.52 

surface 

106.1 

3.77 

-  streetcar 

16.4 

3.19 

-  bus 

85.8 

3.86 

-  trolley  bus 

3.9 

4.86 

commuter  rail 

41.2 

7.11 

The  data  shows  a  large  difference  between  the  cost  of  operating 
each  mile  of  rail  service  and  each  mile  of  bus  service.  Each 
vehicle  mile  of  surface  service  is  less  expensive  to  operate, 
however,  each  vehicle  mile  of  surface  service  also  has  the  capa- 
city to  carry  fewer  passengers  than  a  mile  of  rail  service. 
Based  on  a  national  average  trip  length  of  7.1  miles  for  rapid 
transit  and  5.12  miles  for  surface  trips,  we  can  modify  the  annual 
operating  costs  by  the  number  of  passenger  trips  or  passenger 
miles  results  in  the  following  unit  cost  estimates. 


*At  the  time  this  analysis  was  conducted,   1979  data  was  the  most 
recent  available. 
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Cost  Per  Cost  Per  (one-way) 

Passenger  Mile  Passenger  Trip 

rapid  transit                                16.4  cents  $0.58 

surface                                            16.2  cents  $0.42 


The  number  of  passenger  miles  traveled  per  year  was  derived 
through  an  estimate  of  the  average  length  of  a  rapid  transit  or 
surface  trip.     Since  recent  data  specific  to  the  MBTA  was  not 
available,   national  data  from  NPTS  was  used.     As  can  be  seen  from 
the  figures  below*,  average  trip  length  varies  by  mode  and  income 
of  each  user.     In  general,  commuter  rail  trips  cover  longer 
distances  than  trips  on  other  modes.     Trip  distance  also  increases 
with  the  income  of  the  rider. 


Low  Income  Mean  Income  High  Income 

(miles/trip)  (miles/trip)  (miles/trip) 


rapid  transit 

6.3 

7.1 

8.5 

combination** 

8.0 

9.2 

12.5 

surface 

4.4 

5.2 

8.1 

commuter  rail 

16.8 

15.9 

21.6 

Average 

5.0 

6.8 

11.4 

Derived  by  taking  75  percent  of  the  sum  of  the  average  rapid 
transit  and  surface  trip  lengths. 


In  order  to  compare  the  fare  the  user  pays  with  the  cost  of 
providing  that  service,  values  for  the  fare/mile,   fare/trip,  and 
cost/passenger-trip  were  derived  by  income  group  and  mode.  These 
are  presented  in  Table  6-5  for  1981.     Due  to  the  longer  trip 
lengths  of  higher-income  riders,   their  fare  per  mile  traveled  on 
the  MBTA  is  less  than  that  paid  by  lower-income  persons.  The 
total  cost  associated  with  providing  the  trips  to  higher-income 
groups  is  greater,  again  due  to  the  longer  trip  length.  A 
detailed  distance-based  fare  structure  would  alleviate  some  of  the 
inequities  associated  with  the  broad  zonal  fare  structure 


*SOURCE;  1977-1978  NPTS  data  in  "Socioeconomic  Characteristics  of 
Transit  Riders:  Some  Recent  Evidence,"  J.  Pucher,  et  al ,  Traffic 
Quarterly,  Volume  35,  Number  3,  July  1981. 
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Fare/Mile*     Fare  Per  Passenger     Operating  Cost  Per 
1981  1981  Passenger  Trip** 

(Cents)  (Cents)  (Cents) 


Low  Income 

Rapid  Transit  9.5 

Combination  12.4 

Surface  10.3 


60  .5 
98.9 
45.5 


103.3 
130.4 
71.3 


Mean  Income 

Rapid  Transit  8.5 

Combination  10.8 

Surface  8.8 


60  .0 
98.9 
45.5 


116.4 
150  .0 
84.2 


High  Income 
Rapid  Transit 
Combination 
Surface 


7.4 
7.9 
5.6 


60  .0 
98.9 
45.5 


139.4 
203  .8 
131.2 


*Uses  average  fare. 
**1979  cost  data. 


SOURCE:     1981  data  was  derived  from  the  results  of  the  1978 
Systemwide  Survey. 


Fare  Per  IIile  and  Cost  Per  Trip  By  Income  and  Mode 


Table  6-5 
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currently  used  on  the  MBTA.     It  should  be  noted  that  the  actual 
cost  of  providing  service  varies  by  rapid  transit  line  and  bus 
route,  and  to  the  time  of  day  that  service  is  bring  provided.  To 
derive  the  true  marginal  cost  of  carrying  specific  groups  of 
riders,  more  detailed  breakdowns  of  costs,  which  are  currently 
unavailable,  would  be  needed. 


6.5     SUBSIDY  PROGRAMS 

As  was  demonstrated  from  the  operating  cost  figures  and  the 
sources  of  MBTA  revenue  in  Section  2  of  this  report,   fares  cover 
only  a  small  proportion  of  the  total  cost  of  service.  MBTA 
passengers  are  subsidized  either  directly  by  the  MBTA  or 
indirectly  through  taxpayer  assistance. 

6.5.1     Direct  MBTA  Subsidy  Programs 

The  MBTA  currently  provides  direct  subsidies  to  several  groups  of 
users:     the  elderly,  handicapped,   students,  and  children.  The 
level  of  subsidy  and  the  regulation  of  law  requiring  it  is  pro- 
vided in  Table  6-6.     The  cost  to  the  MBTA  of  providing  the  subsidy 
is  also  noted.     These  programs  are  described  in  the  following 
paragraphs . 

Elderly 

Any  person  65  or  older,  who  is  a  resident  of  a  community  within 
the  MBTA  district,   is  eligible  to  ride  the  MBTA  for  free  between 
9:30  AM  and  4:00  PM,  Monday  through  Friday  and  for  half  fare  at 
all  other  times.     A  senior  citizen  identification  card,  available 
from  the  MBTA,  must  be  presented  to  the  fare  collector.     State  law 
(MGL,  Chapter  161A,  Section  5e)   requires  that  half  fares  be 
offered  to  the  elderly  at  all  times.     The  MBTA  Board  of  Directors 
and  the  MBTA  Advisory  Board  approved  the  free-fare  structure  for 
off-peak  travel.     It  should  be  noted  that  the  Urban  Mass 
Transportation  Administration   (UMTA)   also  requires  that  transit 
authorities  receiving  UMTA  financial  assistance  make  their  facili- 
ties available  to  elderly  for  half  the  free  fare  during  off-peak 
time  periods. 

The  cost  to  the  MBTA  of  providing  free  fares  to  the  elderly  is 
approximately  $5.0  million  more  per  year  than  if  half  fares  were 
charged  at  all  times.*     If  full  fares  were  collected  for  all  the 
elderly  trips  currently  made,  annual  revenue  would  be  approxima- 
tely $12.3  million.     The  MBTA  currently  collects  $2.7  million 
annually  from  its  elderly  riders,   implying  that  the  subsidy 
program  is  costing  the  MBTA  $9.6  million  in  lost  revenue  alone. 
Additional  costs  are  incurred  in  processing  identification  cards. 


These  figures  assume  no  loss  in  riders. 
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Handicapped 

Handicapped  persons  ride  regularly  scheduled  MBTA  service  free 
between  9:30  and  4:00  on  weekdays;   pay  full  fares  during  the  peak 
period,   and  half  fares  at  all  other  times.     UMTA  regulations 
require  that  the  MBTA  offer  half  fare  during  off-peak  times. 
Blind  persons  are  carried  free  at  all  times  as  required  by  MGL, 
Chapter  6,   Section  135. 

In  addition  to  the  regularly  scheduled  service,  a  demand  respon- 
sive service,   called  The  Ride,   is  provided  for  a  base  fare  of 
$.75.     Operating  costs  of  The  Ride  in  1982  are  estimated  at 
$1,043,000;   revenue  is  expected  to  be  $60,000. 

Children  and  Students 

Upper  limits  for  children  and  student  fares  are  set  forth  in  MGL, 
Chapter  161A,  Section  5e,  which  states  that  children  between  5  and 
11  pay  half  fare  at  all  times,  and  children  less  than  5  ride  free. 
Students  aged  12  through  18   (through  high  school)   pay  half  full- 
fare  for  school  or  school-related  trips  upon  showing  a  valid 
student  badge. 

The  MBTA  subsidizes  school  trips  by  approximately  $2.8  million  per 
year.     If  children  and  student  half  fares  were  increased  to  full 
fares,   the  MBTA  could  take  in  an  additional  $4  million  in 
increased  revenue.     There  is  no  accurate  way  of  determining  the 
extent  of  travel  by  children  under  5  years  of  age,  and  so  the 
level  of  subsidy  for  this  group  alone  cannot  be  estimated  with  any 
precision . 

Other  Subsidies 

The  MBTA  also  provides  free  access  to  the  system  to  its  employees. 
These  riders,  grouped  with  children  less  than  5,   comprise  approxi- 
mately 3  percent  of  total  daily  riders.     On  an  annual  basis,  this 
translates  into  a  cost  of  $3.3  million.     Fare  evaders  using  the 
MBTA  cost  of  MBTA  approximately  $440,000  per  year  in  lost  revenue. 

6.5.2     Indirect  Subsidy  Programs 

As  described  earlier,  the  MBTA  receives  financial  operating 
assistance  from  several  sources:     the  federal  government,  state 
government,  and  local  cities  and  towns  n  the  MBTA  district.  For 
1980,   the  state's  assistance  amounted  to  53  percent  of  total  tax- 
payer assistance,   local  cities  and  towns  paid  36  percent,  and  the 
federal  government  contributed  approximately  11  percent  (see 
Figure  2-12).     In  recent  years,   the  state's  share  has  been 
increasing  both  as  a  proportion  and  in  absolute  magnitude.     All  of 
these  funds  ultimately  come  from  the  taxpayer.     The  sources  of 
taxes — whether  the  federal  income  tax,   state  income  tax,  gasoline 
tax,  or  local  property  tax — determine  who,   in  effect,  pays  for  the 
indirect  subsidies  to  transit. 
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The  question  of  who  is  subsidized  by  transit  operations  and  the 
equity  and  efficiency  implications  of  current  operations  have  been 
studied  extensively  by  several  individuals  and  organizations.* 
The  general  conclusions  have  been  that  transit  subsidies  promote 
income  redistribution  from  higher-  to  lower-income  persons,  but 
that  changes  could  still  be  made  in  the  pricing  structure  on  tran- 
sit systems  to  further  enhance  the  benefits  to  low-income  users. 
A  review  of  the  tax  burden  associated  with  the  sources  for  the 
subsidies  shows  that  the  portion  of  assistance  from  the  federal 
government  is  the  most  progressive   (i.e.,  higher-income  groups 
contribute  a  greater  proportion  of  their  income  for  the  tax).  In 
general,   the  federal   income  tax  and  the  corporate  taxes  constitute 
the  greatest  portion  of  the  federal  tax  revenue. 

The  state's  share  of  the  transit  subsidy  is  paid  for  by  taxes  from 
various  sources,  among  them  are  the  state  income  tax,   sales  tax, 
gasoline  tax,  business  tax,  and  cigarette  tax.     These  taxes  tend 
to  be  more  regressive  than  the  federal  taxes.     The  greatest 
portion  of  the  transit  subsidy  comes  from  these  sources.     The  local 
contribution  is  from  revenue  generated  by  the  local  property  tax, 
which  is  generally  considered  to  be  more  regressive  than  the  state 
or  federal  taxes . 

Quantification  of  the  "tax  burden  per  household  income",  specific 
to  the  MBTA ' s  subsidies  and  Metropolitan  Boston  population  is  out- 
side the  scope  of  this  analysis,  as  is  a  detailed  description  of 
the  incidence  of  the  various  local  and  state  taxes.**     A  study  of 
the  transit  tax  payments  per  household  using  1978  national  data 
estimated  that  low-income  households   (less  than  $6,000)   pay  bet- 
ween $20  and  $26  for  transit  taxes,  while  high-income  households 
($25,000+)   pay  between  $147  to  $185.***       Low-income  households 
pay  approximately  3  to  4  percent  of  the  transit  subsidies,  whereas 
high-income  households  pay  approximately  50  percent  of  the 
subsidies . *** 

In  summary,  both  the  direct  and  indirect  subsidy  programs  of  the 
MBTA  have  the  net  effect  of  providing  an  income  redistribution 
from  the  higher-  to  lower-income  households  in  the  Boston  area. 


*Two  recent  works  used  in  this  analysis  are: 

1)  "Equity  in  Transit  Finance,  Distribution  of  Transit 
Subsidy  Benefits,  and  Costs  Among  Income  Classes," 
John  Pucher,  Journal  of  the  American  Planning 
Association ,  October  1981. 

2)  U.S.   DOT,  UMTA,   R.  Cervero,   et  al,    "Efficiency  and  Equity 
Implications  of  Alternative  Transit  Fare  Policies," 
September  1980. 

*The  reader  is  directed  to  an  unpublished  study  (available  at 
OTPS)   by  A.   Palmere,    "Alternatives  for  Financing  the  MBTA," 
April  1981,  prepared  for  the  League  of  Women  Voters,   for  one 
set  of  Boston-specific  data. 

*Pucher,  J.,    "Equity  in  Transit  Finance,"  Journal  of  the 
American  Planning  Association,  page  402. 
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6.6     SUMMARY  OF  SOCIOECONOMIC  IMPACTS 


This  section  has  presented  a  review  of  the  impacts  of  the  recent 
fare  increases  on  various  groups  of  users.     Since  the  implemented 
fare  structure  provides  for  free  off-peak  travel  by  elderly  and 
handicapped  persons,   some  of  the  adverse  socioeconomic  impacts 
associated  with  an  increase  in  fares  were  mitigated.  Increased 
fares  typically  affect  the  elderly  more  severly  than  other  groups, 
as  they  tend  to  be  living  on  fixed  incomes  and  tend  to  be  more 
dependent  upon  public  transportation. 

As  expected,  the  fare  increase  affected  low-income  riders  to  a 
greater  extent  than  higher-income  groups.     Depending  upon  the  mode 
used,  one  individual  from  a  low-income  household  could  spend 
between  3  and  7  percent  of  his  household  income  on  the  M3TA.  This 
compares  with  1  to  2  percent  of  the  annual   income  for  the  average- 
income  household.     Fewer  trips  were  lost  from  this  group  of  users, 
as  compared  with  other  groups,  as  they  tend  to  have  fewer  alter- 
native means  of  travel  and  so  they  now  comprise  a  larger  propor- 
tion of  daily  ridership.     Discretionary  trips,   such  as  shopping  or 
social  trips,  experienced  the  greatest  proportional  loss,  although 
the  number  of  work  trips  declined  by  the  greatest  amount.     Most  of 
these  work  trips  were  made  by  commuters  who  had  an  automobile  for 
their  use.     It  is  expected  that  almost  one-third  of  the  diverted 
discretionary  trips  are  no  longer  made,  whereas  most  other  tirps 
are  still  made,  but  by  using  alternative  modes. 

Two  measures  are  identified  which  could  mitigate  the  socioeconomic 
impacts  of  the  fare  increase.     One  would  be  to  provide  a  subsidy 
program  to  the  MBTA's  low-income  riders.     This  type  of  program  is 
described  in  Section  7.     A  second  measure  which  could  make  the 
fare  structure  more  equitable  would  provide  a  distance-based  fare 
structure,  possibly  modified  by  time-of-day  pricing,  as  well. 
This  type  of  program  has  been  addressed  in  the  alternative  section 
and  would  require  a  more  automated  fare  collection  system  than 
currently  is  in  place  on  the  MBTA.     A  fare  structure  that  varied 
according  to  distance  traveled  and  reflected  the  relative  cost  of 
traveling  at  a  specific  time  of  day  would  more  equitably  charge 
users  for  the  cost  of  carrying  them  than  does  the  current  zonal 
fare  system.     In  this  manner,   fare  changes  could  be  more  gradual 
and  would  tend  to  minimize  the  loss  in  riders  and  maximize  the 
increase  in  revenue  by  assigning  prices  according  to  the  service 
used . 


This  analysis  has  also  developed  a  series  of  elasticities 
disaggregated  by  mode,  time  of  day,  user  income  level,  and  trip 
purpose  specific  to  the  MBTA.     They  are  provided  in  Table  6-7  and 
could  be  used  by  the  MBTA  in  the  future  to  project  the  relative 
impacts  of  fare  policy  changes  on  various  socioeconomic  grour>s . 
In  this  manner,  the  MBTA  might  more  closely  gauge  the  revenue  and 
ridership  impacts  of  new  fare  policies. 
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Rapid 

Transit    Combination  Surface 


Aggregate  Elasticity  -.2  4 
Time  Period 


-  Off  Peak 

-  Peak 

Trip  Purpose 

-  Shop 

-  Work 

Ridership  Type 

-  Choice 

-  Captive 
Low  Income 
A^e 

-  1  to  16  years 

-  65+ 


-.33 
-.14 

-.27 
-.17 

-.31 
-.15 
-.17 

-.33 
-.14 


-.28 

-.39 
-.17 

-.32 
-.19 

-.37 
-.13 
-.20 

-.  33 
-.17 


-.32 

-.44 
-.19 

-.  36 
-.22 

-.  42 
-.20 
-.23 

-.44 
-.19 


♦Derived  from  changes  observed  for  Boston  between  19  79 
and  19  81.  and  disaggregate  factors  reported  in  U.  'S.  DOT 
report  prepared  by  Ecosometrics . 
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Disaggregate  Fare  Elasticites" 


Table  6-7 
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In  order  to  determine  the  social  or  economic  impacts  of  fare 
policy  and  service  changes  for  specific  geographic  areas  within 
the  MBTA  district/  more  disaggregated  data  is  necessary.     The  data 
from  the  1978  MBTA  Survey  is  not  at  a  level  of  significance  such 
that  information  on  the  socioeconomic  characteristics  of 
individual  bus  routes  could  be  used.     As  1980  census  data  becomes 
available,   the  base  data  used  by  the  MBTA  to  evaluate  the  impacts 
of  service  changes  on  bus  routes   (e.g.,  density  of  low  income  or 
minority  populations  in  communities  through  which  the  buses 
travel)   should  be  updated.     In  this  manner,   the  effects  of  bus  and 
rail  service  changes  to  various  socioeconomic  groups  of  users 
could  be  more  closely  identified. 
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7.0     MITIGATING  MEASURES 


The  option  of  increasing  base  fares  for  transit  service  is  but 
one  alternative  to  be  used  to  raise  additional  revenue.     The  MBTA 
is  implementing  and  further  investigating  several  measures  which 
would  lessen  the  adverse  impacts  of  the  fare  increases  and  ser- 
vice reductions  on  the  public,  as  well  as  looking  at  alternatives 
to  this  action  for  future  consideration.     Both  of  these  cate- 
gories are  described  in  the  remainder  of  this  section.     In  addi- 
tion,  for  mitigating  measures,   information  on  the  MBTA  level  of 
commitment  and  schedule  of  completion  is  provided. 

The  MBTA  is  actively  implementing  a  number  of  measures  which  are 
designed  to  lessen  the  adverse  impacts  of  the  fare  increases  and 
service  reductions  on  the  public.     These  measures  support  the 
MBTA  policy  of  increasing  ridership  while  working  to  balance  the 
overall  financial  burden  among  riders  and  public  revenue  sources. 
Furthermore,  a  listing  of  mitigating  measures  which  will  be 
accomplished  and  a  schedule  of  completion  is  a  required  portion 
of  the  work  scope. 

Many  of  the  mitigating  measures  suggested  are  at  a  secondary 
level  of  addressing  services  and  operational  issues  which,  in 
turn,  affect  the  ability  of  the  MBTA  to  control  costs  and 
increase  ridership.     Finally,  a  number  of  management  issues 
addressed  in  the  Management  Practices  Report  are  included  here, 
although  they  are  not  discussed  in  detail  in  this  report.  These 
are  presented  to  aid  the  reader  in  gaining  a  uniform 
understanding  of  the  MBTA's  scheduled  commitment  to  mitigating 
the  impacts  of  the  fare  changes. 


7.1  SERVICE 

7.1.1    Service  Restoration 

The  increase  in  budget  allocations  for  the  Transportation 
Department  of  the  MBTA  allowed  for  the  staged  restoration  of 
selected  services  during  the  fall  of  1981  as  well  as  additional 
restoration  during  1982  and  1983. 

The  following  is  a  summary  of  the  service  restoration/improve- 
ments made  to  restore  ridership  and  provide  better  service: 

Fall  1981 


•     Sunday  evening  bus  service  hours  extended  from 
7:00  PM  to  11:00  PM 


Fall  1981  (cont.) 

•  Route  430A  -  peak  hour  service  restored 

•  Route  97  -  midday  service  restored 

•  Route  72  -  midday  service  restored 

•  Route  458  -  all-day  service  restored 

•  Headway  (service  frequency)   Improvement  or  Trip  Time 
or  Routing  adjustments  on  two  dozen  routes. 

Winter  1982 

•  Headway  Improvement  or  Trip  Time  or  Routing  adjust- 
ment on  ten  routes 

•  Route  130  -  full  midday  service  restored 

•  Route  212  -  service  Monday-Saturday  restored 
Spring  1982 

•  Downtown  Crossing  service  restored 

•  Headway  Improvement  or  Trip  Time  or  Routing  adjust- 
ments on  ten  routes 

•  Route  78  -  service  restored  to  Park  Circle 

•  Route  90  -  all-day  service  restored;   route  now  services 

Assembly  Square  Mall 

•  Sunday  evening  service  hours  extended  to  1:00  AM  on 
all  modes 

Summer  1982 

•  Arborway  Streetcar  Service  Restored 

•  Route  92  -  service  extended  to  serve  Assembly  Square 
Fall  1982 

•  Route  44  -  service  extended  to  Franklin  Park  main  gate 

•  Route  55  -  service  extended  to  Park  Street  Station 

•  Route  112A  -  service  initiated 

•  Headway  Improvements  or  Trip  Time  adjustments  on  more 
than  two  dozen  routes 
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Winter  1983 

•  Evening  service  headway  improvements  on  seven  routes 

•  Route  3  -  new  route  implemented 

•  Route  9  -  all  trips  service  Copley  Square 

•  Route  16  -  extended  to  service  Forest  Hills  to  UMASS 

during  peak  hours  only 

•  Route  21  -  Saturday  service  restored 

•  Route  47  -  short-line  operation  between  Dudley  and 

Longwood  Medical  Area  implemented 

•  Route  302  -  Midday  and  Saturday  service  implemented 

•  Route  411  and  430A  -  combined  to  create  new  crosstown 

bus  route 

•  Sunday  service  improved  on  26  routes  and  restored  on 
seven  routes 

•  Headway  Improvements  or  Trip  Time  adjustments  on  more 
than  one  dozen  routes 

Spring  1983 

•  Route  101  Sunday  service  extended  to  Maiden  Center 

•  Route  225  -  AM  peak  trips  routed  via  Shaw  Street 

•  Route  350  -  service  to  Burlington  Mall  initiated 

•  Headway  Improvement  or  Trip  Time  or  Routing  adjust- 
ments on  more  than  one  dozen  routes 

7.1.2     Service  Quality  Improvements 

Service  quality  improvements  are  being  addressed  through  a 
multiplilcity  of  ongoing  programs.     Among  these  are  equipment 
replacement  and  restoration,  power  distribution  system  restora- 
tion, signal  system  replacement,  communications  system  expansion 
and  track  replacement.     Operational  improvements  include  the  pro 
vision  of  equipment  maintenance  and  service  evaluation  systems. 

Collectively,  these  improvements  will  reduce  the  number  of  inci- 
dents of  system  failure,  and  thereby  increase  reliability. 
Details  of  these  programs  with  the  MBTA's  commitment  to  these 
programs  follows: 
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A.     Surface  Traffic  Improvements 

Various  efforts  to  improve  the  flow  of  buses  and  surface  rail 
(Green  Line)   vehicles  have  been  and  are  under  consideration.  In 
recent  years,   the  number  of  bus  stops  have  been  reduced,  and  the 
remaining  stops  have  been  lengthened  and  clearly  marked  with 
signs.     Additionally,  bus  lanes  have  been  establilshed  in 
downtown  Boston  as  part  of  the  Downtown  Crossing  Project.  There 
also  exists  the  bus/carpool  or  multiple-occupancy  vehicle  (MOV) 
lane  on  1-93  southbound,  north  of  the  interchange  with  Route  1. 

On  the  surface  rail  lines   (Green  Line) ,   the  number  of  stops  have 
been  reduced,  new  passenger  platforms  constructed  and  intertrack 
fencing  installed.     These  measures  reduce  the  number  of  surface 
rail  vehicle  pedestrian  conflicts  and  increase  travel  speeds. 
Work  on  Beacon  Street  and  Huntington  Avenue  (Tunnel  portal  to 
Brigham  Circle)   and  a  part  of  Commonwealth  Avenue  have  been 
completed.     Improvements  to  the  remainder  of  Commonwealth  Avenue 
(Brighton  to  Warren  Street)   are  being  undertaken  in  1983. 

In  conjunction  with  transit  station  construction,  preferential 
treatment  for  buses  is  provided  in  the  station  area.  Examples 
now  in  design  or  construction  include  the  reconstruction  of  the 
bus  tunnels  at  Harvard  Station,  exclusive  bus  lanes  at  Alewife 
and  Davis  Stations  on  the  Red  Line,  and  a  busway  at  Ruggles 
Station  on  the  Orange  Line.     A  bus  lane  on  Atlantic  Avenue  in 
Boston  is  proposed  in  conjunction  with  South  Station  area  roadway 
improvements. 

The  City  of  Boston  is  near  completion  of  design  of  a  computerized 
signal  system  which  will,   in  addition  to  providilng  centralized 
signal  control,  provide  for  signal  preemption  for  Green  Line 
vehicles  on  Commonwealth  Avenue  and  Huntington  Avenue.  The 
schedule  for  advancing  this  system  to  implementation  is  con- 
tingent upon  availability  of  funds. 

In  conjunction  with  the  Boston  effort,   the  MBTA  plans  to  install 
signal  preemption  equipment  on  the  South  Huntington/Centre  Street 
segment  of  the  Arborway  Line. 

In  a  study  to  consider  replacement  transit  service  in  Boston's 
South  End  and  Roxbury  in  the  area  of  the  Orange  Line  Elevated, 
alternatives  of  surface  rail  and  bus  in  exclusive  transit  rights- 
of-way  on  city  streets  are  being  considered.     Among  these  alter- 
natives are  surface  rail  on  Washington  and  Tremont  Streets 
between  Dudley  Street  and  South  Cove,  and  buses  on  Washington 
Street,  Dudley  Street  and  Melnea  Cass  Boulevard. 

The  study  effort  and  a  decision  to  advance  service  improvements 
are  scheduled  for  completion  in  1984. 

The  MBTA  has  investigated  the  potential  for  additional  bus  lanes 
in  the  inner-city  areas.     Unfortunately,   these  investigations 
were  unsuccessful  in  identifying  bus  lanes  with  high  potential 
for  implementation. 
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B .  Equipment  Replacement  and  Restoration 

1.  The  bus  replacement  program  consists  of  purchase  of  an 
average  of  approximately  100  buses  each  year  to  maintain  an 
average  fleet  age  of  six  years.     Bids  are  being  sought  for 
procurement  of  20  articulated  buses  in  1983. 

Also  in  1983,  consideration  is  being  given  to  procurement  of 
additional  buses  and/or  rehabilitation  of  a  portion  of  the 
existing  fleet. 

2.  Acquisition  of  new  cars  for  the  Orange  (120)   and  Blue 
(70)   Lines  was  completed  in  1982.     In  addition,   the  purchase 
of  58  Red  Line  cars  is  scheduled  for  bid  in  the  fall  of  1983. 
Vehicles  will  be  scheduled  for  delivery  in  1986. 

3.  Green  Line  LRVs  are  being  slated  for  reconstruction, 
including  general  vehicle  modifications  to  insure  the  dura- 
bility of  these  vehicles. 

4.  A  major  upgrading  of  the  existing  facilities  used  to 
house  and  maintain  the  vehicle  fleet  is  in  progress.  A 
replacement  facility  for  the  Riverside  Carhouse  is  under 
construction.     Renovation  of  Quincy  and  Lynn  Bus  Garages  is 
scheduled  to  begin  in  1983,  as  is  minor  rehabilitation  of  the 
Albany  Street  Garage. 

C .  Electrical  Power  Improvements 

Several  efforts  are  underway  to  modernize  and  upgrade  the  present 
capabilities  of  the  MBTA's  power  system.     These  efforts  include: 

1.  Conversion  from  the  obsolete  25  hertz   (Hz)   power  system 
to  a  centrally  connected  60Hz  system.     As  of  mid-1983,  two 
switching  stations  and  seven  power  substations  had  been  con- 
verted.    Conversion  of  the  remaining  eight  substations  is 
scheduled  for  completion  by  the  end  of  1984. 

2.  Resectionalization  of  the  AC/DC  feeder  cables  between 
substations  and  tracks.     Design  of  this  program  is  scheduled 
for  initiation  in  1983-1984. 

3.  Power  cable  replacement  of  deteriorated  cable  ducts. 
This  multi-year  program  is  approximately  20%  complete.  The 
remainder  of  the  program  is  scheduled  for  completion  in 
1987-1988. 

D .  Signals  and  Communication  Improvements 

A  program  has  been  advanced  for  the  renewal  or  replacement  of 
deteriorated  or  substandard  signal  equipment  on  the  Red,  Blue  and 
Green  Lines.     The  Red  Line  signal  program  is  under  construction 
and  scheduled  for  completion  in  1984.     The  Blue  Line  signal 
program  is  expected  to  begin  in  1984  and  the  Green  Line  in  1987. 


-158- 


Included  in  this  program  are: 

1.  The  installation  of  communication  cable.  This  program  is 
scheduled  to  proceed  concurrently  with  signal  installation. 

2.  The  installation  of  an  emergency  telephone  system.  This 
program  is  also  scheduled  to  proceed  concurrently  with  signal 
installation . 

3.  Computer-aided  bus  radio  system.     Design  funds  are  being 
sought  in  1983.     Installation  is  expected  in  1985. 

4.  Completion  of  an  MBTA/police  radio  system  in  the 
Authority's  tunnels.     This  element  is  currently  being 
installed  and  is  scheduled  for  completion  in  1984, 

E .  Track  and  Structural  Improvements 

A  multi-year  track  renovation  program  in  which  all  deteriorated 
and  substandard  track  on  the  Green  Line  and  the  three  rapid  tran- 
sit lines  will  be  renewed  or  replaced.     Major  track  improvements 
are  proposed  on  the  following  lines: 

1.  The  Blue  Line  (Airport  to  Wonderland).  This  project  will 
be  completed  in  1983. 

2.  Green  Line  rights-of-way  and  track  bed  rehabilitation. 
The  Riverside,  Arborway  and  Beacon  Street  rights-of-way  have 
been  renovated  in  recent  years.     Commonwealth  Avenue  is  being 
completed  in  1983.     The  Green  Line  Central  Subway  track  reha- 
bilitation is  scheduled  to  take  place  in  phases  over  a  number 
of  years  with  the  first  phase  (Haymarket  Portal  to  Park) 
scheduled  for  initiation  in  1984. 

F.  Station  Renovation  Projects 

A  number  of  station  modifications  and  renovation  projects  have 
been  proposed  and  are  in  various  stages  of  planning  and  implemen- 
tation.    Among  the  projects  currently  being  proposed  are: 

1.  Columbia  Station  -  Enlargement  and  renovation.     A  design 
consultant  contract  is  currently  being  negotiated. 
Construction  is  scheduled  for  1984-1985. 

2.  Kendall  Square  -  Modernization/  enlargement  and  improve- 
ments to  the  station  and  platform.     Final  design  is  scheduled 
for  completion  in  1983,  with  construction  scheduled  for 
1984-1985. 

3.  Platform  lengthening  to  accommodate  six-car  trains  at 
Washington,  Park  Street  (Red  Line  portion).  South  Station, 
Central  Square,  Broadway;  and  on  the  Blue  Line,  the  Suffolk 
Downs  Station.     Suffolk  Downs  platform  lengthening  is  sche- 
duled for  construction  in  1983;  Central,  Park  and  Washington 
for  1984;  and  Broadway  and  South  Station  for  1985. 
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G .     The  Maintenance  Program 

A  program  to  provide  preventative  maintenance  and  thus  reduce 
operating  costs,   increase  revenue  and  productivity,  and  also 
improve  safety  and  service  quality  has  been  proposed.  This 
program  includes  the  provision  of  test  equipment,   shop  tools, 
machinery,   etc.,  as  well  as  a  sufficient  quantity  of  spare 
replacement  parts  to  maintain  a  high  level  of  vehicle  availa- 
bility and  regularly-scheduled  inspections. 

Collectively,   the  purpose  of  improvements  such  as  these  is  to 
reduce  the  number  of  incidents  of  system  failure  and,  thereby, 
improve  service  reliability. 

For  all  passenger  equipment,  a  formal  program  for  vehicle 
inspection  has  been  established.     Adherence  to  the  inspection 
program  is  reported  on  and  monitored  on  a  monthly  basis.  Normal 
regularly  scheduled  maintenance  is  performed  in  conjunction  with 
the  inspection  program. 

The  MBTA  is  currently  developing  a  system  for  programmed  main- 
tenance of  rapid  rail  equipment.     The  system  provides  for 
scheduling  and  availability  of  replacement  parts.     This  system  is 
scheduled  to  be  in  operation  by  the  end  of  1983. 

On  the  Green  Line,  the  present  focus  is  on  undertaking  a  program 
to  rehabilitate  the  existing  Light  Rail  Vehicle  fleet.     It  is 
felt  that  an  effective  preventive  maintenance  program  should  be 
considered  after  the  fleet  rehabilitation  has  been  completed. 

At  the  Cabot  Bus  Garage,  vehicles  are  being  assigned  to  operators 
and  mechanics  on  a  test  basis.     It  is  felt  that  continuous 
assignment  of  vehicles  to  the  same  employees  may  engender  greater 
pride  in  maintaining  equipment. 


7.2  PLANNING 

7.2.1  Service  Planning  Staff  Increases 

Management  review  of  staff  increases  in  the  Service  Planning 
Group  as  recommended  by  Touche-Ross  is  in  process. 

7.2.2  Revisions  to  the  Service  Committee 

The  MBTA  Service  Committee  was  reactivated  in  1982.  The 
Committee  consists  of  representatives  of  Service  Planning, 
Operations  Planning,  Schedules,  Transportation   (Surface  Lines) 
and  Customer  Services.     There  are  currently  no  plans  to  change 
the  Committee. 

7.2.3  Revision  of  1977  Service  Standards 

Recommendations  on  revisions  to  the  Service  Standards  are  being 
developed  through  the  MBTA's  Bus  Service  Evaluation  (SENTRY) 
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Project.     A  final  report  is  scheduled  for  completion  at  the  end 
of  1983. 

7.2.4  Automation  of  Simple  Service  Planning  Functions 

A  TRS-80  micro  computer  v/as  installed  early  in  1983  for  Service 
Planning  staff  use.     Service  Planning  staff  is  currently  par- 
ticipating in  an  APTA-UMTA  Productivity  Program  to  assist  in  the 
development  of  applications  for  the  micro  computer. 

7.2.5  Improvement  of  the  Planning  Data  Base 

The  Central  Transportation  Planning  Staff  is  establishing  a  staff 
group  to  support  the  MBTA  Service  Planning  Office  in  maintaining 
a  comprehensive  data  base  for  service  planning. 


7.3  EFFICIENCY 

7.3.1  Preventive  Maintenance 

The  status  of  preventive  maintenance  programs  is  described  in 
Section  3-F  under  Service. 

7.3.2  Fuel  Consumption  Reviews 

The  Authority  established  an  energy  conservation  program  in 
mid-1979.     This  program  includes,  among  other  functions,  the 
close  monitoring  of  all  energy  use  and  cost  for  each  of  several 
hundred  separate  billing  locations  on  both  a  monthly  and  annual 
basis.     Since  the  monitoring  is  done  manually  and  is  extremely 
time  consuming,  efforts  have  been  underway  to  computerize  the 
process  as  part  of  the  overall  management  information  system 
being  developed  for  the  Operations  Directorate  by  ATE  ^4anagement 
and  Service  Company.     This  effort  should  be  completed  in  1984; 
however,   this  waiting  period  will  not  adversely  affect  current 
efforts  in  tracking  energy  use. 

There  are  two  basic  objectivees  for  improving  energy  efficiency 
of  the  MBTA.     The  first  and  most  important  is  modernization  of 
the  power  supply  which  includes  the  conversion  of  the  obsolete  25 
hertz   (Hz)   power  substations  to  60  Hz  power  and  the  phasing  out 
of  MBTA  self-generated  25  Hz  power.     The  power  supply  system 
modernization  effort  is  nearing  completion  and  the  results 
through  1982  indicate  that  the  gross  energy  consumed  in  supplying 
the  total  electric  power  needs  of  the  system  has  declined 
steadily  from  3.6  billion  British  Thermal  Units   (BTUs)   in  1978  to 
2.63  billion  BTUs  in  1982,  while  the  number  of  electric  vehicle 
car  miles  increased  from  15.9  million  to  17.5  million. 

The  net  result  is  a  51%  improvement  in  gross  energy  consumed  in 
supplying  the  total  electric  needs  of  the  MBTA.     The  number  of 
car  miles  operated  per  million  BTUs  of  gross  energy  increased 
from  4.4  in  1978  to  6.658  in  1982.     The  gross  energy  decline  from 
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3.6  billion  BTUs  in  1978  to  2.63  billion  BTUs  in  1982  represents 
a  savings  of  976,261  BTUs,  which  is  the  energy  equivalent  of  6.52 
million  gallons  of  residual   (No. 6)   fuel  oil. 

The  second  basic  energy  conservation  objective  of  the  Authority 
is  to  enhance  the  energy  efficiency  of  the  operating  system  in 
terms  of  net  energy  input  to  the  operating  system  per  car  mile 
operated.     The  net  electric  energy  supplied  to  the  operating 
system  per  car  mile  operated  remained  nearly  constant,  varying 
from  a  high  of  14  kilowatt  hours/car  mile   (KWH/CM)   in  1981  to  a 
low  of  13  KWH/CM  in  1982.     The  13  KWN/CM  in  1982  represents  a 
significant  improvement  considering  the  introduction  of  a  new 
fleet  (190  rapid  transit  cars)   on  the  Blue  Line  in  1979  and  on 
the  Orange  Line  in  1981,  which  consumed  significantly  more  energy 
per  car  mile  than  the  older  equipment  which  was  replaced. 

The  policy  of  the  Authority  is  to  continue  efforts  to  monitor  and 
improve  the  energy  efficiency  of  the  system  by  various  measures 
which  are  economically  sound.     A  major  five-year  program  of 
capital  improvements  aimed  at  improving  the  energy  efficiency  of 
the  rolling  stock  and  fixed  plant  was  developed  in  1980  and  is 
currently  awaiting  capital  funding  approval  which  is  expected  in 
1984.     A  capital  grant  application  was  also  submitted  to  the 
Urban  Mass  Transportation  Administration   (UMTA)  requesting 
capital  funding  to  begin  converting  the  Green  Line  fleet  of  the 
Light  Rail  Vehicles  to  regenerate  power  and  greatly  improve  the 
energy  efficiency  of  the  Green  Line. 

In  addition  to  the  reductions  in  electric  system  energy  consump- 
tion, the  amount  of  energy  consumed  by  the  fixed  plant  heating 
systems  declined  from  516,090  million  BTUs  in  1978  to  446,662 
million  BTUs  in  1982,  which  is  the  equivalent  of  500,000  gallons 
of  No.   2  oil  saved  in  1982. 

Automotive  fuels  have  also  declined  from  7,586,603  gallons 
(diesel  and  gasoline)   in  1978  to  6,538,510  gallons  in  1982.  (The 
1  million  gallon  reduction  is  attributed  to  reduced  bus  mileage.) 


7.4  MANAGEMENT 

7.4.1  Management  Rights 

Effective  use  of  the  management  rights  provision  of  Chapter  581 
has  been  an  ongoing  effort  since  the  Federal  Appeals  Court 
affirmed  the  Acts'   legalilty  in  October  1981.     Appendix  A-6 
outlines  those  major  actions  that  have  been  taken  by  the 
Authority  through  March  18,  1983.     Additional  actions  under 
Chapter  581  will  be  considered  on  a  continuing  basis. 

7.4.2  Management  Information  Systems 

During  1982,  the  MIS  Department  was  upgraded  to  the  status  of  a 
Directorate,  reflecting  its  importance.     Also  in  1982,  a  contract 
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was  signed  with  ATE  Management  and  Service  Company,   Inc.  to 
design  a  comprehensive  MIS  for  the  Authority's  maintenance 
departments.     This  work  is  still  proceeding. 

7.4.3  Ridership  Information  Collection 

The  annual  revenue/rider  sampling  program  initiated  in  1981  in 
support  of  the  analysis  of  the  fare  increase  was  repeated  in  1982 
and  is  planned  for  continuation  on  an  annual  basis. 

The  Bus  Service  Evaluation  Study  (SENTRY)   Report,  which  is 
scheduled  for  completion  in  late  1983,  will  identify  methods  for 
improved  data  collection.     Alteration  of  data  collection  tech- 
niques will  be  reviewed  at  that  time. 

7.4.4  Performance  Evaluating  System 

A  system  for  measuring  the  performance  of  four  major  MBTA  depart- 
ments has  been  established.     The  four  departments  are: 
Transportation,  Automotive  Equipment,  Rail  Equipment  and 
Engineering.     The  system  is  presently  being  refined  to  establish 
measures  that  are  most  helpful  to  Department  Heads  in  monitoring 
and  improving  performance. 

7.4.5  Management  Practices  Study 

The  Management  Practices  Study  was  completed  on  October  29,  1982. 

7.4.6  Operator  Work  Rules 

The  MBTA's  Transportation  Department  has  established  a 
Transportation  Management  Improvement  Plan  Task  Force.     The  Task 
Force,  which  is  comprised  of  Transportation  officials,  will  work 
closely  with  the  MBTA's  Budget  Office  and  others. 

As  implied  by  its  name,  the  purpose  of  the  Task  Force  is  to 
develop  a  Transportation  Management  Improvement  Plan.  Among 
other  things,   the  Task  Force  will  address: 

-  Improved  service  delivery  through  reduction  in  dropped  trips 
and  improved  appearance  of  employee  uniforms. 

-  Improved  management  control  through  a  "management  by 
objectives"  approach  and  utilizing  improved  Management 
Information  Systems. 

-  Improved  manpower  utilization  through  hiring  practices, 
training  and  development,  work  rules  and  assignment. 

The  Task  Force's  rcommendation ,  which  will  be  made  on  an  ongoing 
basis,  will  be  advanced  for  further  evaluation,  policy  action  or 
implementation,  as  appropriate. 
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4 . 7     Productivity  Measurement 

order  to  operate  productively,   the  MBTA  must  obtain  and  use 
ta  on  a  regular  basis  which  reflects  the  operating  conditions. 

A.  Daily  Service  Report 

The  basic  tool  used  for  productivity  measurement  is  the 
Daily  Service  Report.     This  report  details  the  number  of 
scheduled  trips  and  the  number  of  missed  trips  on  a  daily 
basis.     These  reports  are  summarized  on  a  monthly  basis  in 
an  effort  to  track  service  over  time.     Additionally,  reports 
are  prepared  in  specific  areas  such  as  customer  complaints, 
overtime,  and  absenteeism  to  monitor  service  and  achievement 
of  management  objectives. 

B .  Service  Policy 

Performance  criteria  for  service   (bus  and  surface  rail) 
operations  are  described  in  the  Service  Policy  for  Surface 
Transportation . 

The  contents  of  the  Service  Policy  are  prefaced  by  a  series 
of  service  goals  and  objectives  towards  which  the  MBTA 
strives.     This  is  followed  by  a  number  of  standards  and 
guidelines  for  initial  service  design,  operating  performance 
standards,  and  economic,   social,  and  environmental  stan- 
dards.    This  section  describes  the  standards  which  guide 
evaluation  of  existing  services  and  those  for  planning  new 
or  modified  services.     The  service  standards  which  have  been 
adopted  may  be  divided  into  service  design  guidelines  (for 
new  or  modified  services)   and  operating  performance  stan- 
dards  (for  evaluating  current  services).     A  complete  and 
detailed  listing  of  these  standards  may  be  found  in  the  MBTA 
Service  Policy  for  Surface  Public  Transportation;  however, 
examples  of  the  standards  are  briefly  shown  below: 

Examples  of  Service  Design  Guidelines  include  such  items  as: 

a)  Spatial  Guidelines:     Service  provision  based  on  popula- 
tion density  by  walking  distance  to  transit  services, 

b)  directness  of  services, 

c)  route  deviations, 

d)  service  frequency  criteria,  and 

e)  routing  and  market  feasibility. 

Examples  of  operating  performance  standards  include: 
a)   Schedule  adherence. 
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b)  service  dependability, 

c)  speed, 

d)  load  factors,  and 

e)  customer  complaints. 

Additionally,   there  are  a  number  of  economic  and  produc- 
tivity criteria,  e.g.,   passengers-per-hour  and  revenue-per- 
passenger  mile,  that  measure  economic  viability  of  routes. 
The  Service  Policy  establishes  principles  and  a  generalized 
procedure  for  service  evaluation  which  will  be  effective  in 
bettering  the  quality  of  service  and  the  use  of  available 
evaluation  resources.     The  role  definitions  and  respon- 
sibilities of  various  departments  of  the  MBTA  are  outlined 
and  a  flow  chart  has  been  established  to  make  a  more  defini- 
tive procedure  available  for  evaluating  surface  transit. 

C .     Data  Collection 

Consistent  and  accurate  data  collection  to  determine 
operating  efficiency  and  ridership  levels  is  a  need  now 
being  recognized  in  large  and  small  transit  authorities  in 
the  U.S.  and  abroad.     The  MBTA's  current  practice  of 
estimating  ridership  based  on  the  average  fare  is  not  unique 
with  respect  to  other  transit  authorities.     In  the  absence 
of  better  data,  this  method  has  provided  the  MBTA  with 
reliable  enough  information  in  the  past.     However,  as 
operating  costs  rise  in  an  inflationary  spiral  and  govern- 
ment subsidies  for  transit  decline,  operating  efficiency 
becomes  the  critical  variable  for  all  transit  authorities. 

A  review  of  data  collection  techniques*  in  1979  showed  that 
many  other  transit  authorities  were  shifting  to  more 
detailed  data  collection  techniques,  or  at  least  investi- 
gating the  possibility.     Automatic  passenger  counting 
systems  are  being  tested  in  several  cities  and  the  eventual 
application  of  high  technology  information  systems  manage- 
ment seems  inevitable.     Until  automated  evaluative  processes 
evolve,  other  transit  properties  are  using  service  standards 
or  criteria  as  a  measure  of  efficiency:     schedule  adherence, 
travel  time,   load  factors,  etc.     These  evaluation  measures 
generally  require  a  staff  of  checkers  to  record  levels  of 
service  or  ridership  for  evaluation.     Montreal,   for  example, 
employs  49  checkers  to  collect  and  analyze  data.     In  1978, 
the  budget  for  this  program  was  $950,000.     The  Montreal 
system  checkers  count  peak  loads  on  all  bus  routes  five 
times  a  year,  and  it  is  the  only  system  to  conduct  regular 
origin-destination  counts. 


*Bus  Service  Evaluation  Procedures:  A  Review — Short-Range 
Transit  Planning,   UMTA-DOT,  March  1979. 
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More  exact  measures  of  efficiency  and  ridership  levels  were 
achieved  in  Pittsburg  and  Minneapolis-St .   Paul,  where  bus 
drivers  on  each  route  must  record  revenue  and  riderhsip. 
Winnipeg's  transit  authority  has  had  drivers  punch 
timeclocks  at  selected  transit  stations  to  evaluate  headway 
times.     These  examples  are  the  exception,  however,  as  most 
systems  use  sampling  techniques. 

The  most  elaborate  system  used  to  evaluate  service  is  that 
of  the  Southern  California  Rapid  Transit  District  (SCRTD) 
which  began  using  a  40-person  checking  program  in  1975.  By 
1979,   the  $1  Million/year  program  evaluated  service  and 
ridership  in  comparison  with  accepted  criteria. 
Recommendations  from  the  evaluation  resulted  in  a  reduction 
of  11  million  vehicle  miles  with  little  loss  in  ridership 
and  $20  Million  annually  in  savings. 

The  MBTA  is  seeking  to  employ  some  of  the  techniques  used  by 
SCRTD  in  its  evaluation  program,   including  a  model  for 
determining  fare  mix  and  ridership  characteristics. 

In  order  to  measure  performance  against  standards  on  a 
ongoing  basis,  an  improved  data  base  is  necessary.  The 
MBTA,   through  its  "Ridership  and  Fare  Mix  Sampling  Program," 
has  established  a  means  to  improve  and  update  its  data  base. 
Also  included  in  the  Authority's  efforts  to  further  augment 
its  data  collection  capacities  is  the  computer-based  bus 
Service  Evaluation/Transportation  Reporting  System  (SENTRY), 
which  will  collect  and  summarize  information  regardilng 
ridership,   revenue,   service  reliability,  and  customer 
complaints . 

The  objective  of  the  ridership  and  fare  mix  sampling  program 
is  to  define  and  estimate  ridership  using  revenue  data.  Due 
to  the  new  fare  structure  established  in  August  of  1981 
which  has  provisions  for  elderly  and  handicapped  to  ride 
free  during  designated  hours,   the  previous  estimate  of 
average  fare  was  no  longer  valid.     This  program  was  designed 
to  quickly  and  inexpensively  obtain  reliable  estimates  per- 
taining to  the  number  of  riders  on  the  MBTA,  the  fare  mix, 
and  the  average  fare  being  paid  by  these  riders.     Through  a 
sample  of  riders  on  buses,  trackless  trolleys  and  at  Green 
Line  and  rapid  transit  stations,  a  sample  of  November  1981 
riders  was  conducted.     The  MBTA  intends  to  conduct  a  similar 
sample  in  November  1982  and  perhaps  annually  thereafter  to 
observe  ridership  trends. 

The  computer-based  bus  evaluation  system,  known  as  SENTRY, 
is  organized  into  three  basic  modules:     1)  Marketing  Data 
Base — information  on  ridership  and  revenue  characteristics; 
2)  Transportation  Reporting — field  reports  on  the  supply  of 
bus  service  including  service  reliability  and  schedule 
adherence;  and,   3)   Complaints — MBTA  records  of  consumer 
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complaints  utilized  by  SENTRY  as  a  check  on  Transportation 
Reporting  and  to  provide  insights  on  route  trends  and 
variations. 

It  is  expected  that  SENTRY  will  prove  to  be  a  most  useful 
management  tool  to  the  Authority.     Presently,  the  Authority 
collects  a  massive  amount  of  bus  service  data.     While  some 
of  the  data  is  summarized,  much  of  it  is  left  in  its 
original  state  and  stored.     The  data  report  summaries  which 
do  reach  management  are  often  received  too  late  to  be  acted 
upon.     Management  requires  that  bus  service  data  be  refined 
and  summarized  in  a  timely  fashion  if  it  is  to  be  used  as  a 
basis  for  decision  making. 

In  an  effort  to  obtain  better  data,  the  MBTA  is  investi- 
gating a  program  to  expand  use  of  electronic  pass  readers  to 
include  surface  vehicles.     The  Electronic  Pass  Reader 
Program  is  already  in  place  at  rapid  transit  stations  and  is 
being  installed  on  a  trial  basis  on  selected  bus  routes. 

In  order  to  derive  the  full  benefits  from  the  Electronic 
Fare  System,   it  must  be  extended  beyond  rapid  transit  to  the 
entire  surface  fleet.     This  will  allow  the  MBTA  to  achieve  a 
true  intermodal  fare  collection  system,  providing  the 
Authority  with  reliable  statistics,  and  the  passenger  with 
one  ticket  to  transfer  from  mode  to  mode. 

The  surface  equipment,  as  well  as  the  entire  program,  will 
maintain  flexibility  to  allow  for  technological  developments 
and  changes  in  fare  levels.     It  is  also  designed  to  be  com- 
patible with  rapid  transit  equipment  for  ease  of  maintenance 
and  better  inventory  control,  and  to  facilitate  use  of 
remote  data  collection  and  monitoring  to  give  a  total  audit 
trail  on  a  daily  basis. 

When  fully  implemented,  the  completed  system  will  be 
composed  of  Data  Storage  units  which  will  keep  the  daily 
information  at  each  subway  station  and  surface  vehicle 
location,  and  would  in  turn  be  linked  to  a  central 
processing  unit  using  existing  phone  lines.     The  Authority's 
passenger  traffic  flow  and  revenue  monitoring  system  will 
consist  of  utilizing  contacts  of  solenoid   (passenger  flow 
monitoring)   in  the  turnstiles  and  fare  boxes  which  interface 
with  the  MBTA's  own  patented  card  readers.     A  data  acquisi- 
tion module  will  then  transmit  data  to  the  central 
processing  unit. 

The  Authority,  after  full  installation  and  implementation, 
will  have  the  means  to  accurately  count  all  passengers  and 
the  ability  to  provide  more  accurate  information  for  sche- 
duling, safety  and  security.  In  the  interim,  the  sampling 
techniques  used  to  evaluate  ridership  levels  are  the  best 
available  methods.  A  significant  portion  of  the  annual 
operating  budget,  however,   should  be  set  aside  for  data 
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collection  and  evaluation  of  ridership  levels  and  opera- 
tional efficiency.     The  SCRTD  sets  aside  one-half  of  one 
percent  of  that  Authority's  operating  cost  for  data 
collection  and  saved  that  figure  many  times  over  due  to 
higher  efficiency. 

A  summary  of  progress  is  being  made  in  advancing  efforts  to 
improve  productivity  measurement  on  several  fronts: 


-  Operations  Performance 

-  Executive  Personnel  Evaluation 

-  Daily  Service  Reports  and  Service  Tracking  Reports 

-  MBTA  Service  Policy  for  Service  Evaluation 

-  Bus  Service  Evaluation  (SENTRY) 


Performance  measures  have  been  developed  for  four  Operating 
Departments:     Transportation,  Automotive  Equipment,  Rail 
Equipment  and  Engineering.     Reports  on  the  performance  of 
these  departments,  which  are  produced  monthly,  are  being 
refined . 


The  personnel  evaluation  procedure  has  been  revised  to 
identify  manager  objectives  as  a  means  of  measuring  produc- 
tivity . 

Daily  service  reports  and  service  tracking  reports  provide 
basic  information  on  service  provided  each  day,   such  as 
number  of  scheduled  trips  made  and  reasons  for  not  making 
scheduled  trips. 

The  "Service  Policy"  establishes  service  criteria  for 
surface  transportation,  while  the  Bus  Service  Evaluation 
Study  consists  of  a  review  of  those  goals  and  establishment 
of  a  service  performance  measurement. 

As  each  of  these  and  other  productivity  measurement  efforts 
advance,   it  is  expected  that  they  will  become  integrated 
into  a  comprehensive  system.     An  important  unifying  element 
in  the  melding  of  these  productivity  measurement  efforts  is 
further  development  of  the  management-by-objectives  based 
personnel  evaluation  efforts. 


7.4.8    Manager  Evaluation  Process 

The  four  major  operating  departments   (Rail  Equipment  Maintenance, 
Automotive  Equipment  Maintenance,  Engineering  and  Maintenance, 
and  Transportation)   have  been  working  on  developing  performance 
indicators  for  their  respective  departments.     Over  the  long-term, 
a  review  of  these  performance  indicators  can  hopefully  be 
included  as  part  of  the  manager  evaluation  process.     All  four 
departments  should  have  their  performance  indicators  finalized  by 
mid-1983.     Integration  into  the  manager  information  process  can 
take  place  at  that  point,  but  no  firm  timetable  has  been 
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established.     Some  departments,  notably  Automotive  and  Rail 
Equipment,  are  far  enough  along  in  the  development  of  performance 
indicators  so  that  integration  into  the  manager  evaluation  pro- 
cess may  begin  earlier  than  mid-1983. 

The  personnel  evaluation  process  for  executives  has  been  rede- 
signed to  establish  performance  measurement  within  the  context  of 
a  management  by  objectives  process.     Top  executives  have  attended 
one  of  four  training  sessions  in  implementation  of  the  process. 

In  order  to  coincide  with  the  MBTA's  budget  process,  all  execu- 
tive performance  evaluations  have  been  rescheduled  to  take  place 
in  June  of  each  year. 

To  assure  that  the  manager  evaluation  process  is  followed 
correctly,  the  Personnel  Department  has  been  assigned  respon- 
sibility for  monitoring  the  process.     The  process  also  provides 
for  progress  reviews  every  calendar  quarter  and  identification  of 
management  action  for  unsatisfactory  performances,  including 
further  training,   reassignment  and  termination. 

Appendix  A-8  includes  a  copy  of  the  revised  Executive  Performance 
Appraisal  Form,  Annual  Performance  Planning  Worksheet  and 
Executive  Salary  Review  Report.     These  documents  have  been 
developed  for  executive  performance  appraisals  within  a  manage- 
ment by  objectives  process. 


7.4.9     Maintenance  Staff 


The  MBTA  has  hired  30  out  of  a  scheduled  39  third  class  mechanics 
(automotive)    to  replace  first  and  second  class  mechanics  now  per- 
forming fueling.     The  first  and  second  class  mechanics  have  been 
reassigned  to  do  bus  maintenance  and  repair.     The  final  nine 
third  class  mechanics  should  be  hired  within  the  next  several 
months . 


In  addition  to  this  staff  realignment,  the  MBTA  is  placing  addi- 
tional emphasis  on  preventive  maintenance.     The  monthly 
Performance  Indicators,   started  recently  for  Rail  and  Automotive 
Equipment  Maintenance,  give  some  sense  of  this  emphasis  with  the 
inclusion  of  inspections  as  a  specific  goal. 

Cleaning  of  buses  and  the  Blue  Line  stations,  Green  Line 
stations.  Red  Line  (Washington  to  Harvard),  and  Orange  Line 
(Washington  to  Oak  Grove)   are  being  done  through  contracts.  This 
portion  of  work  was  selected  for  contracting  on  a  cost-saving 
basis . 


8.0     MBTA  EXPECTATIONS  REGARDING  FARES  AND  SERVICE  FOR  THE  FUTURE 


The  four  major  areas  which  are  expected  to  affect  service  and 
fare  stability  the  most  over  the  next  decade  are: 

1.  Limitations  in  public  funding  and  changes  in  the  availability 
of  funding  from  various  sources. 

2.  The  continued  shift  in  the  location  and  density  of  residences 
and  jobs  within  the  Boston  region  and  the  resulting  long-term 
service  design. 

3.  The  issues  of  operational  improvements  and  related  management 
rights  for  the  MBTA. 

4.  Changes  in  the  costs  and  supplies  of  fuels  and  other  resources 
required  for  transit  operations. 

These  factors  will  have  a  significant  impact  on  fare  policy, 
long-term  service  design,  and  operations,  and  thus  will  shape  the 
future  of  fare  levels  and  service  provision. 


These  issues  are  discussed  below: 


•     Public  Funding  and  Fare  Policy 

A  great  deal  of  uncertainty  exists  concerning  the  future  of 
federal  support.     Although  Congress  has  not  supported  the 
move,  current  proposals  at  the  federal  level  provide  for  the 
phased  elimination  of  transit  operating  subsidies  over  the 
next  three  years.     These  subsidies  currently  provide  approxi- 
mately $20  million  per  year,  which  is  the  equivalent  of 
approximately  9  percent  of  the  MBTA's  annual  current  expenses. 
Figure  8-1  shows  the  increase  in  State  assistance  and  the 
decrease  in  federal  funding. 


The  line  representing  funds  provided  by  the  federal  government 
are  from  the  Urban  Mass  Transportation  Administration  (UMTA) 
and  are  designed  to  support  the  general  operation,  as  opposed 
to  the  construction  efforts  of  the  MBTA.     These  funds  help 
reduce  the  operating  deficit  of  the  Authority  and  therefore, 
help  reduce  the  financial  impact  on  the  State,  as  well  as  on 
the  cities  and  towns  in  the  MBTA  district. 


This  assistance  is  projected  at  the  same  level  for  the  near 
future  as  had  existed  in  1982.     However,  as  stated  earlier, 


Total  Income 


State  and  Federal  Assistance 

Slaie  assistance  wiii  grow  m  proportion  to  the  h«ea  deot  ot  ihe  Authoniv 


CY78  79  80  81  32  83  FY  84 
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substantial  uncertainty  exists  concerning  the  future  of  this 
support.     An  initial  proposal  by  the  current  federal  admi- 
nistration was  that  these  funds  be  eliminated  by  a  one-third 
reduction  each  year  beginning  in  1981,   resulting  in  no  federal 
support  of  the  operating  deficit  for  the  fourth  year  and 
thereafter . 

Reimbursement  is  also  made  to  the  Authority  by  those 
localities  which  receive  commuter  rail  service,  and  which  are 
outside  the  79  cities  and  towns  which  form  the  MBTA  district. 
The  reimbursement  is  provided  to  the  outside  districts  by  the 
federal  government.     There  is  substantial  uncertainty  con- 
cerning the  future  of  these  subsidies  due  to  differences 
between  the  reductions  proposed  by  federal  Executive  and 
Legislative  branches.     However,   for  1983/FY84,   the  MBTA  has 
projected  a  basically  level  funded  amount. 

Some  increases  in  revenues  from  service  are  also  expected  to 
have  some  positive  effects  on  the  future  fare  picture.  This 
income  is  derived  from  MBTA  rapid  transit,   streetcar,   and  bus 
operations.     1982  Revenue  (from  transportation)   had  decreased 
to  an  annualized  rate  of  approximately  $88  million,  caused  by 
the  reduction  of  fares  in  the  spring  of  1982.  However, 
revenue  from  transportation  is  projected  to  increase  by 
approximately  4.5%  in  1983  and  by  approximately  6.7%  over  the 
1983/FY84  period  due  to  a  projected  increase  in  ridership. 

In  addition,  commuter  rail  ridership  had  increased  over  9%  in 
1982  and  the  Authority  is  projecting  this  trend  to  continue, 
which  will  enable  a  $200,000  reduction  in  this  subsidy  to  be 
paid  to  the  Boston  and  Maine  Railroad   (which  is  contracted  to 
operate  commuter  rail  services  for  the  MBTA).     However,  as  in 
the  case  of  the  MBTA,   if  fuel  costs  in  the  near  future  exceed 
presently  projected  levels,   there  will  be  insufficient  funds 
to  cover  present  levels  of  service. 

Increases  in  ridership  are  being  sought  and  appear  to  be 
headed  in  a  positive  direction  and  will  draw  additional 
revenue  into  the  system.     However,   farebox  revenue  currently 
(1983)   covers  only  28%  of  total  costs — up  7%  since  1981. 

Additionally,  with  Proposition  2i,  local  financial  assistance 
is  limited.  Without  a  reversal  of  these  policies,  additional 
funding  will  need  to  come  from  other  sources. 

As  a  result,   increased  reliance  on  fare  revenue  as  means  of 
funding  transit  service  can  be  anticipated.     It  is  expected 
that  as  costs  increase  with  inflation,   fares  will  increase 
such  that  fare  revenue  provides  for  a  greater  percentage  of 
total  funding.     However,   the  MBTA  expects  that  although  fare 
increases  will  occur  in  the  future,   they  will  occur  so  as  to 
moderate  fare  impact  on  travel  patterns.    
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In  addition  to  increases  in  income,   the  MBTA  can  also  greatly 
effect  the  net  cost  of  service  through  reductions  in  operating 
costs  and  the  institution  of  efficiency  measures.     These  are 
discussed  in  a  following  section. 

•     Long-Term  Service  Design 

As  with  operating  subsidies,   federal  assistance  for  capital 

funding  is  expected  to  be  far  less  in  the  next  decade  than  in 

the  1970 's.     In  the  1970 's,  a  major  infusion  of  capital  funds 

was  made  to  mass  transit  through  the  Interstate  Transfer  , 

Provision  of  the  Federal  Highway  Act.     Interstate  Transfer 

Funds  available  to  the  MBTA  are  fully  committed  to  the  Red 

Line  Northwest  and  Orange  Line  Relocation  projects.     It  is  * 

expected  that  remaining  federal  assistance  for  mass  transit 

capital  improvements  will  continue  at  the  $70  million  to  $85 

million  a  year  level. 

This  trend  in  reduced  capital  funding  is  made  more  significant 
in  the  long-term  when  considering  demographic  trends  in  the 
region  as  a  whole.     The  shift  in  population  within  the  region 
during  the  1970 's  contained  a  historically  familiar  pattern  of 
heavy  population  outflows  from  the  urban  core  to  low-density 
communities  located  on  the  periphery.     Population  loss 
occurred  in  44  communities  in  the  region  and  was  especially 
heavy  in  Boston,  Chelsea,  Everett,  and  Somerville.  Employment 
location  changes  are  most  dramatic  in  the  growth  seen  in  the 
Northwestern  and  Southwestern  communities;   however,   the  Inner 
128  subregion  will  gain  the  greatest  absolute  number  of  jobs. 
Appendix  H  provides  a  more  detailed  comparison  of  population 
and  employment  changes  by  subregion.     In  summary,   the  trends 
indicate  that  there  will  be  shifts  in  transit  demand  in  the 
coming  decade   (and  beyond)  which  may  not  be  matched  by  • 
available  resources. 

To  scale  the  MBTA's  capital  program  to  match  the  federal  * 
funding,   the  program's  emphasis  is  expected  to  shift  away  from 
service  expansion  and  toward  plant  rehabilitation  and  effi- 
ciency projects. 

Currently  anticipated  service  expansion  will  consist  of  the 
completion  of  the  Red  Line  Northwest  Extension  from  Harvard 
Square  to  Alewife  Brook,   the  Orange  Line  Relocation  —  South 
Cove  to  Forest  Hills,  and  Quincy  Adams  Station.     Other  capital 
investments  which  will  alter  rail  routes  will  not  be  service 
extension  but  rather  will  consist  of  service  restoration  of 
previous  routes  and  relocation  projects. 

Proposed  capital  improvement  projects  are  oriented  toward 
reducing  operating  costs  and  serving  dispersed  travel  markets.  . 
Projects  include  fringe  parking  facilities  and  priority  treat- 
ment for  surface  transit  vehicles.     Such  priority  treatment 
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would  include  bus  lanes  and  preemptive  traffic  signals  for 
surface  rail  vehicles  and  buses. 

Additionally,  with  the  increased  dispersal  of  population  and 
increased  employment  in  an  expanding  regional  market,  emphasis 
on  express  bus  and  commuter  rail  service  will  likely  increase, 
as  will  cross-town  services  around  the  Boston  Core. 

Operational  Costs  and  Efficiency  Improvements 

This  area  shows  promise  in  offering  some  relief  from  decreases 
in  general  operating  funds.     With  the  management  rights 
legislation   (detailed  in  Appendix  D) ,  the  application  of  some 
forms  of  modern  technology,  and  more  thorough  data  collection 
and  management  procedures,   transit  operations  can  become 
increasingly  efficient.     This  elimination  of  inefficient  work 
rules  and  more  efficient  utilization  of  resourses  can  gain 
significant  savings  which  can  directly  reduce  the  need  to  turn 
to  system  users  for  increases   in  revenue.     Major  areas  of 
improvement  are: 

1 .     Work  Rules  -  As  a  result  of  the  passage  of  the  Management 
Rights  Act   (Chapter  581  of  the  Acts  of  1980),  and  its 
implementation  on  October  22,   1981,  MBTA  management  has 
bee  provided  with  the  capability  to  operate  the  Authority 
in  a  manner  consistent  with  desirable  management  pre- 
rogatives.    The  effects  of  this  action  can  be  seen  in 
Figures  8-3  and  8-4.     Being  considered  here  are  the 
salaries  of  all  individuals  working  on  daily  operations  of 
the  MBTA.     Separate  from  this  and  with  its  own  budget  is 
the  Construction  Directorate  of  the  MBTA.  This 
Directorate  is  funded  by  a  split  of  approximately  80% 
federal  support  and  20%  Authority  bonding. 

As  can  be  seen,  wages  for  the  Authority  peaked  in  1980. 
In  1981,  the  Authority  dropped  over  600  individuals  from 
its  payroll  and  over  the  next  two  years,  will  drop  an 
additional  100  individuals  from  the  1981  level.     There  are 
no  provisions  for  any  union  wage  settlements  projected 
here.     Without  wage  increases,   the  wage  line  will  decrease 
by  approximately  $1.8  million  over  1983-1984.  This 
decrease  may  be  attributed  principally  to  the  integration 
of  part-time  workers  into  the  Authority's  work  force. 

The  transit  industry,  unlike  other  businesses,  has  peaks 
during  mornings  and  evenings  of  each  day,  which  mandated 
an  available  work  day  for  many  workers  of  11  plus  hours 
although  they  physically  had  to  be  on  the  property  for 
only  eight  plus  hours.     The  amount  of  time  that  operators 
were  required  to  be  available,  but  were  not  actually 
working,  was  paid  at  a  "spread  time"  rate   (10th  to  11th  at 
i  salary,  11th  plus  hours  at  regular  pay) .     Up  to  four 
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hundred  part-time  employees  now  will  work  the  peak  hour 
traffic  at  approximately  70%  of  the  present  full-time 
rates . 


This  type  of  change  in  allocating  the  work  force  has  both 
immediate  results  as  well  as  continuing  benefit  in 
reducing  costs  or  in  being  able  to  provide  upgraded  ser- 
vice for  equal  costs. 

Modern  Equipment  -  The  application  of  new  equipment  to 
operations  can  result  in  greater  efficiency.  Equipment 
used  to  extract  revenue  from  fare  boxes,   for  example,  has 
resulted  in  reduced  handling  of  cash  and  associated 
reductions  in  labor  and  increased  control  over  revenue 
collection.     Increased  energy  efficiency  can  also  result 
from  newer  and  well  maintained  equipment. 

3.  Contracting  for  Services  -  In  areas  which  lend  themselves 
to  contracting  with  private  parties  rather  than  providing 
services  with  MBTA  personnel,   the  MBTA  has  been  exploring 
the  possibility  of  contracting.     As  a  result,   the  MBTA 
will  be  able  to  contract  for  services  when  work  can  be 
done  more  efficiently  than  with  in-house  staff. 

4.  Management  Information  Systems  -  Management  Information 
Systems   (MIS)   provide  for  faster  flow  of  information  to 
permit  management  to  make  decisions  resulting  in  the  more 
efficient  utilization  of  available  resources.     To  date, 
the  MBTA  has  implemented  Accounts  Payable  and  Materials 
systems.     The  Accounts  Payable  system  permits  the  MBTA  to 
make  payments  on  bills  in  a  more  timely  manner,  thereby 
taking  advantage  of  discounts  for  early  payment  and 
improving  cash  flow.     Also,  much  of  the  billing  documen- 
tation is  being  generated  by  computer,   thereby  reducing 
labor  requirements. 

The  Materials  system  provides  for  greater  control  of 
intentory,   thereby  resulting  in  reductions  in  the  percen- 
tage of  out  of  stock  items  and  reduced  inventory  size  and 
value.     The  reduced  inventory  saves  money  directly  and  the 
improved  availability  of  materials  reduces  delays  for  the 
material  user. 


2. 


■» 


Another  system  in  the  development  phase  is  equipment  main- 
tenance.    This  system  will  enable  management  to  track 
maintenance  activity  by  employee,  by  vehicle,  or  by 
vehicle  components  to  be  replaced  or  repaired.  This 
information  can  be  used  to  track  and  identify  equipment 
design  and  maintenance  problems,  evaluate  personnel 
performance,  and  further  control  material  inventories. 
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Costs  of  Power  and  Utilities 

In  this  category,  a  good  deal  of  uncertainty  exists  for  the 
long-term;   however,   short-term  values  may  be  projected. 
Reasonable  estimates,  based  on  what  is  known  today  about 
current  and  projected  fuel  utilization,   indicate  a  rise  during 
the  near  future  however,  energy  ef f iciency . has  been  increasing 
as  described  in  Appendix  F-11  in  detail. 


Two  basic  components  are  contained  within  this  graph: 

•  Power  for  running  the  system.     This  line  has  increased  due 
to  increases  in  the  cost  of  electric  power  and  by  addi- 
tional power  needed  for  the  running  of  Rapid  Transit  trains 
(non-revenue)   on  the  Red  Line  Extension,  Somerville. 

•  Fuel  for  buses  and  other  equipment.     This  item  is  projected 
to  increase  by  approximately  $441,000.     The  increase  is 
entirely  due  to  estimates  by  the  Authority  that  fuel  costs 
will  rise  by  6.4%  in  the  near  future. 


1982  Price   Projected  Average 


Diesel  Fuel  $.92  to  $1.07  per  $1.04  per  gallon 

gallon 

Unleaded  Gas  $.95  to  $1.13  per  $1.01  per  gallon 

gallon 

Regular  Gas  $.91  to  $1.09  per  $   .98  per  gallon 

gallon 


In  addition,  with  some  more  modern  equipment   (newer  buses), 
and  experimentation  with  fuels  and  fuel  additives,  the 
Authority  expects  to  increase  its  average  miles  per  gallon 
on  buses   (presently  3.6  miles  per  gallon).     This  is 
included  in  the  total  future  values  but  can  mitigate  some 
future  increases . 
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